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May 1, 2023
BY ELECTRONIC DELIVERY
Bernard Logan, Clerk

Document Control Center

State Corporation Commission

1300 E. Main Street, Tyler Bidg., Ist Fl.
Richmond, VA 23219

Commonwealth of Virginia, ex rel. State Corporation Commission,
In re: Virginia Electric and Power Company’s 2023 Integrated Resource Plan
Sfiling pursuant to Va. Code § 56-597 et segq.
Case No. PUR-2023-00066

Dear Mr. Logan:

Please find enclosed for electronic filing in the above-captioned proceeding the 2023
/\ Integrated Resource Plan (the “2023 Plan”) of Virginia Electric and Power Company (the

“Company”) filed pursuant to § 56-597 ef seg. of the Code of Virginia (“Va. Code”) and the
Integrated Resource Planning Guidelines adopted by the State Corporation Commission of
Virginia (“Commission”) in Case No. PUE-2008-00099 (“Guidelines”). As required by the
Commission, a reference index is enclosed that identifies the sections of the 2023 Plan that
comply with the Va. Code, the Guidelines, and the requirements of relevant prior Commission
orders. Also enclosed is a copy of the Company’s proposed notice in this proceeding pursuant to
Section E of the Guidelines.

Along with the 2023 Plan, the Company is filing two addenda under separate cover.
Virginia Addendum 1 contains the detailed results of the Virginia consolidated bill analysis, and
Virginia Addendum 2 contains the Grid Transformation Plan Document. In addition to the
addenda, the Company is contemporaneously filing its Motion for Entry of a Protective Order
and Additional Protective Treatment for Extraordinarily Sensitive Information under separate
cover where the Company is proposing an additional process for the first time to reduce the
administrative burden on the Commission, the Commission Staff, and parties for challenges to
confidentiality designations.

Separate from these filings with the Commission, the Company is providing Commission
Staff with the Guidelines schedules associated with the 2023 Plan in electronic format pursuant
to Section E of the Guidelines, and is providing a copy of the 2023 Plan to members of the
General Assembly pursuant to Va. Code § 56-599.
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To the extent the Commission modifies Rule 260 of the Rules of Practice and Procedure,
5 VAC 5-20-260, in its procedural order for this proceeding related to the deadline to respond to
discovery requests, the Company respectfully requests that the Commission allow the Company,
Staff, and all respandents at least five (5) business days to respond or object to interrogatories or
requests for production of documents after the receipt of same. Requiring the response time to
be in business days instead of calendar days allows for intervening weekends and holidays to not
be counted and allows the Company and parties time for more fulsome and complete responses.
Granting this request will not prejudice Staff or any party in this proceeding and will allow
sufficient time to respond to what the Company expects to be a significant amount of discovery
over the next several months.

Please do not hesitate to contact me if you have any questions regarding this filing.
Very truly yours,

/s/ Vishwa B. Link

Vishwa B. Link

Enclosures

cc: William H. Chambliss, Esq.
K. Beth Clowers, Esq.
C. Meade Browder, Jr., Esq.
Paul E. Pfeffer, Esq.
Lisa R. Crabtree, Esq.
Mary Lynne Grigg, Esq.
Nicolas A. Dantonio, Esq.
Nicole M. Allaband, Esq.




20123 Integrated Resaurce Plan Reference Index

Case No. PUR-2023.00066
Citation Requirement 2023 Plan Sectl

Va, Code § 56-598 (1) An [RP should: 1. Integrate, over the planning period, the elect-ic utliity's forecast of d d for electric g supply |Section 2.2
with recommended plans to meet that forecasted damand and assure adequate and sufficlent reliability of service, Alternative Plans
including, but not limited to: 8. Generating electricity from gencration facilities that it currently operates er intends to
construct or purchase; b. Purchasing electricity from affiliates and third porties; and ¢, Reducing load growth and peak
demand growth through cost-cffective demand reduction progams.

Va. Code § 56-598 (2) An IRP should: 2. Identify a portfalio of electric generation supply resources, including purchased and self-generated Section 2.2
electric power, that: a. Consistent with § 56-585.1, Is most likely to provide the electrc generation supply needed to meet  |Alternative Plans
the forecasted demand, net of any reductions from demand side programs, so that the utility will continue to provide Section $.5.3

raliablo service at reasonable prices ovar tha long term; and b. Will considar low cost energy/capacity available from short-
term or spot market transactions, it with ar b of risk with respect to both grice and generation

pply availability over the term of the plan.

Third.-Party Markat Afternativas

Va, Cade § 56-598 (3) An IRP should: 3. Reflect a diversity of electric generatlon supply and cost-effective demand reduction contracts and Section 2.2
services so 3s to reduce the risks assoclated with an over-reliance on any particular fuel or type of g lon d! dand Al ive Plans
supply resources and be consi with the Con Ith's energy policies as set forth in § 67-102.

Va, Code § 56-598 (4) An IRP should: 4. Include such additional infarmation as the Cammission requests pertalning to how the electric utility 2023 Plan
Jintends to meets its abligation to provide electric generation service for use by its retail customers over the planning period. [Reference Index

Va. Code § 56-599 (A)

Each electric utility shall file an updated integrated resource plan by July 1, 2015. Thereafter, each electric utility shall file an
lupdated Integrated resource plan by May 1, in each year Immediately preceding the year the utility is subject to a tricanial
review filing. A copy of cach integrated resource plan shall be provided to the Chairmen of the House and Senate
Committecs on Commerce and Labor and to the Chalrman of the Commisslon on Electric Utility Regulation.

2023 Plan

Va, Cade § 56-599 (A)

Alt updated Integrated resource plans shall comply with the provisions of any relevant order of the Commiission establishing
guldelines for the format and contents of updated and revised integrated resource plans. Each Integrated resource plan

2023 Pian
feference index

shall consider options for maintaining and enhancing rate stability, energy independence, e ic develop Including
{retention and expansion of energy-Intensive industries, and secvice reliability.
Va. Code § 56-599 (B) In preparing an integrated resource plan, each clectric utility shall systematically evaluate, and may propose: Section 2.2
1. Entering Into short-term and long-term eloctric power purchase contracts. Alternative Plans
Section 5.5

Future Supply-Side Generatlon Resources

Va. Code § 56-592 (8)

In preparing an Integrated resource plan, cach electric wtility shall sy ically eval
2. Ownlng and operating clectric power generatian facilities.

, and may propose:

Section2.2

Alternative Plans

Sectlon 5.5

Future Supply-Side Generation Resources

Va. Code § 56-598 {B)

In preparing an integrated resource plan, each electric utility shall systematicatly evaluate, and may propose:
3. Buliding new generation facilities.

Sectlon 2,2

Alternative Plans

Section 5.5

Future Supply-Side Generation Resources

Va. Code § 56-599 (B) In preparing an Integrated resource plan. each electric utility shatl tically eval and may prop Section 2,2
4. Retylng on purchases from the short term of spot markets. Alternative Plans
Section 5.5
Future Supply-Side Generation Resources
Va, Code § 56-599 (8) In preparing an integrated resource plan, each electric utifity shall sy ically evaluate, and may propose: |Section 2.2
5. Maoking investments in demond side ecsources, including encrgy cfficicney ond d d side 73 acrvices; Alternative Plans
Chapter &6
ton « D d-Side M
Va, Code § 56-599 (8) In preparing an integrated resource plan, each electric utility shall sy ically e te, and may prop Sectlon2.2
6. Taking such other actions, as the Commission may opprove, 1o diversify its generation supply portfolio and ensure that  |Alternative Plans
the electric utility is able to implement a1 approved plan;
Va. Code § 556-599 (8) In preparing an Integrated resource plan, each electric utility shall systematically evaluate, and may propose: Section 2.2
7. The methods by which the electric utifity praposes to acquire the supply and demand resources Identified In its proposed |Alternative Plans
integrated resource plan;
Va. Code §56.599 (8) tn preparing an integrated resouvce plan, each ele:ulc utitity shall syslemallca!ly evaluate, and may propose: Section 1.2
8. The effect of current and p g state and federat envir lations upon the continued operatlon of existing  |Significant Federal Legislation
electric generation facilitics or optlons far construction of new electric genemﬂun facllities; Section 1.10

Other Legislative Developments
Section 5.2.3

Eavi a! Regulations
Va. Code § 56-599 (8) I preparing an Integrated resource plan, each electric vtility shall systematically eval and may prapo Section 2.4
9. The most cost effective means of comalying with current and pending state and federal envi | regulations, NPV Results
inctuding compliance options to minimize effects on ¢ rates of such regulations; Section 2.6
V3, Code § 56-599 (B) In preparing an integrated resource plan, cach electric utllity shall systematically evaluate, and may propose: Chapter 8
10, Long-term electric distribution grid planning and proposed 2lectric distribution grid transformation projects; and Distribution
Appendix BA
2023 10P Roadmap
Va. Addendum 2
GT Plan Document

Pagel1of8




2023 Integrated Resource Plan Reference Index

Case No. PUR-2023.00066
Citatlon Requirement 2023 Plan Section
Va. Code § 56-599 (8) fn preparing an integrated resource plan, each electric utility shall systematically evaluate, and may propose: Chapter6
11, Developing a long-term plan for energy efficiency measures to accomplish poficy goals of reduction In customer bills, |G tion- O d-Side M
particularly for low-income, elderly, and disabled customers; reduction in emissions; and reduction in carban intensity.
Va. Code § 56-599 {8) In preparing an integrated resource plan, cach electric utility shall systematically evaluate, and may propose: Scction 4.8
12. Developing a long-term plan to Integrate new encrgy storage facillties into existing gencration and distribution assets to {Storage-Related A pth
assist with grid transformation Section 5.5.1
Supply-Side Resource Options
Section 8.5
Battery Storage Pilot Program
Va. Code § 56-539 (C) As part of preparing any Integrated resource plan pursuant ta this section, each utility shall conduzt a facility retirement Not Applicable
study for owned facilities located In the Commanwealth that emit carbon dioxlde as a byproduct of combusting fuel and
shall include the study results in its integrated resource plan. Ugpon filing the Integrated resousce plan with the Commission,
the utifity shall contemporaneously disclose the study results to each planning district ¢ Isslon, county board of
supervisors, and city and town council where such electric gencration unit is located, the Bepariment of Mines, Minerals
and Encrgy, the Department of Housing and Community Development, the Virginia Emplayment Commission, and the
Virginla Council on Environmental Justice. The disclosure shall include (i) the driving factors of the decision to retire and i)
the anticipated retirement year of any electric genaration unit Included In the plan. Any electric generatlng facility with an
anticipated retirement date that meets the criteria of § 45.1-354.1 shall comply with the public disclosure requirements
therein,
Chapter 296 That any Phase [t Utility, as that term Is defined in subdivision A 1 of § 56-585.1 of the Code of Virginia, shall cansider in lts  |Section 5.5.1

Enactment Clause 12

integrated resource plan next filed after July 1, 2018, cither os a demand-side energy efficiency measure or a supply-side
gencration altcrnalivc, whether the construction or purchase of one or more gencration facilitios with at least one
of g g capacity, having a measurable aggregate rated capacity of 200 megawatts by 2024, that use

comblned heat and power or waste heat to power and are tocated in the Commonwealth, are in the customer interest. For
purposes of this analysis, the total efficiency, including the use of thermal energy, for eligible combined heat and power
facilities must meot or exceed 65 percent {Lower Heating Value), The assumed efficiency of waste heat to power systems
that do ot burn any supplementa! fuel and use only waste heat as a fuel source Is 100 percent. As used in this enactment,
“waste heat to power” means a system that generates electricity through the recovery of a qualilied waste heat resource
and "qualified waste heat resource” means (i) exhaust heat or flared gas from an industrial process that does not have, as its
primary purpase, the production of electricity and (ii} a pressure drop in any gas for an industrial or commercial process,

Supply-Side Resource Options

Chapter 296
Enactment Clause 18

{law-income custamers, occupants of multifamily h

That as part of Its integrated resource plans filed between 2018 and 2028, any Phase Il Wiflty, as that termis defined in
subdivision A 1 of § 56-585.1 of the Code of Virginia, shall incarporate Into its long-term plan for energy efficiency measures
policy goals of reduction In custamer bilks, particularly for low-income, elderly, veterans, and disabled customers; reduction
in emissions; and reduction in the utility's carbon intensity, Corsiderations shall include analysis of the following: energy
efficiency programs for low-income custamers In alignment with billing and credit practices; energy efficioncy programs
that reflect policies and regulations related to customers with serious medical conditions; programs specifically focused on
ing, veterans, cldecly, and disabled s; options for combining
distributed generation, energy storage, and energy elficiency for residentlal and small business customers; the extent that
electricity rates account for the amaunt of customer electricity bills In the Commonwealth and how such extent In the
Commonwealth compares with such extent in other states, including a comparison of the average retail electricity price per
kWh by rate ctass amang all SO states and an analysis of each state's primary fuel sources for electricity generation,
taccounting for ancrgy efficlency, heating source, cooling load, hausing size, and other refevant factors; and other issucs as
may scem appropriate.

Section 6.6

GTSA Energy Efficicncy Analysls
Appendix 6N

DNV National Comparisan Analysls

Guideline (A)

In order to understand the basis for the utifity’s plan, the IRP fil:ng sholi Include a narrative summary detaifing the

process, the narrative shall include a description of the utility's rationale for the selection of any particular generation
addition ar d d-side g program to fuifill Its forecasted need. Such description should Include the utility's
jevaluation of its purchase options and cost/benefit analyses for each resaurce option to confirm and justify each resource
loption it has chosen. Such narrative sha | also descrlbe the planning process including timelines and appropriate reviews
and/or approvals of the utitity's plan. For members of PJM Interconnection, LLC {*PIM"), the narrative should describe how
the IRP incorparates the PIM planning and impl, ation processes and how it will satisfy PIM load obligations.

lunderlying casumptions reflected in lts forecast a3 further deseribed In the guldelines. To better follow the utility's plonning |

Chapter4
Generation  Plonning Assumptions

Guldeline (A}

These guidelines also include samptle schedules to supplement this narrative discussion and assist the utilities in developing
a tabulation of the utility’s forecast for ar feast a 15-year period and identify the projected supply-side or demoand-side
resource additions and solutions to adecuately angd reliably meet the electricity needs of the Commonwealth. This
[tabulation shall also indicate the projected effects of demand response and energy efficiency programs and activities on
farecasted annual energy and peak loads for the same period. These guldelines also direct that alt IRP filings include

{information to comparably evaluate varisus supply-side technelogles and demand-side programs and technologies on an

equivalent basls a5 more fully described below in Section F{7).

See References for Guideline (F)(?) and
Schedules

Guidefine (C){1)

1, Forecast. A three-year historital record and a 15-year forecast of the utility's native load requirements, the utility's PIM
load obligations if appropriate, and other system capacity or firm energy obligations for each peak season along with the
Isupply-side {including awned/leased generation capacity and firm purchased power arrangements) and demand-side
Iresources expected to satisfy those loads, and the roserve margin thus produced.

Section 2.2

Alternative Plans

Section 4.1

Load Forecast

Appendix 2A

Capacity, Encrgy, and RECs for
Alternative Plans A, 8,C, D, and €
Appendix 4H

Projected Summer & Winter Peak Load &
Encrgy Forecast for Plan B
Appendix4)

Required Reserve Matgin for Plan 8
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2023 Integrated Resource Plan Reference index

[4

Case No. PUR-2023-00066
(0
Citation Requirement 2023 Plan Secti !\.:
Guideline (C)(2) 2. Option analy A comprehenst lysis of all existing anc new resource options (supply- and demand-side), including |Sectlon 5.5
costs, benefits, risks, uncertainties, celiability, and customer acceptance where appropriste, considered and chosen by the  |Future Supply-Side Generation 't
utility for satisfaction of native load requirements and other system obligations necessary to provide reliable electric utility [Section 6.2 5 ]
service, at the lowest reasonable cost, over the planning peried. Overall DSM Assessment ]
in
Guideline {C}(2)(a) 2. Purchased Power - assess the potential costs and benefits of purchasing pawer fram whalesale power suppliers and Section 4.2
power marketers to supply it with needed capacity and describe in detall any decision to purchase electricity from the Capacity Market Assumptions Q:
wholesale power market.
Guidetine {C}{2)(b) b, Supply-side Energy Resources - assess the potential costs and benefits of r bly available traditional and alternative [Section 5.5
ly-side enorgy ptions, including, but not Hmited to tachnologles such as, nuclear, pulvarizad coal, cloan coal, |Futura Supply-Side Generatian
circulating fluidized bed, wood, combined cycle, integrated gas fication combined cycle, and combustion turbine, as well as
irenewable energy resources such as those derived from sunlight, wing, falling water, sustainable biomass, cnergy from
waste, munlcipal sofid waste, wave motion, tides, and geothermal power.
Guldeline (C}{2)(c) ¢. Demand-side Options - assess the potential costs and benefits of programs that promote demand-side management, for |[Chapter 6
purposes of these guidelines, prak reduction and d d resp programs.and encrgy efficiency and conservation Generation - D d-Side Manag
programs will collectively be referred toas d d-side opti
Guideline (C}(2)(ch) d. Evaluation of Resource Options - analyze p 1al resource options and binations of te options to serve Section 2.2
lsystem needs, taking into account the sensitivity of its analysis to variations in future estimates of peak load, energy Alternative Plans
requirements, and other significant assumptions, Including, but not limited to, the risks assoaciated with wholesale markets, [Section 2.6
{uel costs, construction or impl ion costs, Isslon and distribution costs, environmental impacts and Sensitivity Analyses
[: llance costs.
Guldeline (C}(3) 3. Data avatlability. To the extent the infarmation requested is not currently available or is not applicable, the utility wilf As Applicable
clearly note and explain this in the apprepriate location in the glan, narrative, ar schedul
Guldeline (D) Each utility shall provide a narrative sumumary detalling the major trends, events, and/or conditions reflected In the Chapter 1
forecasted data submitted in respanse to these guidelines. Significant Development and Context for
the Integrated Planning Pracess
Guideline (D){1) 1. Discussion regarding the forecasted peak load obligation and energy requls m bers should also discuss the [Section 4.1
irelationship of the utility’s expected non-coinddent peak and its expected PIM related Ioad obligations, Load Farecast
Guidellne (D)(2) 2. Discussion regarding company goals and plans in response to directives of Chapters 23 and 24 of Title S6 of the Code of | Executive Summary
Virginla, including compliance with energy efficiency, energy censervation, demand-side and response programs, and the  {Sectlon 2.2
{provision of electricity from renewable energy resources. Alternative Plans
Section 5.4.1
Solar, Qnshore Wind, and Encrgy Storage
|Appendix 3A
Generation Under Construction
Appendix 6A

Description of Active DSM Programs
Appendix 6F
Description of Proposed DSM Programs

Guideline (D){3) 3. Discussion regarding the complete planning process, including timelines, assumptions, reviews, approvals, etc,, of the Chapter 4
company's plans. For PJM members, the discussion should also describe how the IRP integrates into the complete planning |G ion - Planning A ptions
process of PIM.
Guldeline (D)(4) 4, Discussion of the critical input assumgtions to determine the load forecast and expected changes [n load growth including|{Section 4.1
factors such as encrgy canservation, efficiency, load B t, d dr , variations in customer class slzes, Load Farecast
expected levels of economic activity, variations in fuel prices ard appliance inveatories, etc. Appendix 4t
Guideline (D){S} S. Discussion regording cost/benefit andtyses ond the results of such factars on this plan, including the hodology uscd to |Chopter 4
consider equal or comparable tr alforded both the demand-side options and supply-side resources, Generation - Planning Assumptions
Chapter S
Generation - Supply-Side Resources
Chapter 6
Generation - D d-Side Manag:
Guideline (D)(6) 6. Planned changes in operating chacacteristics such as unit reti ts, unitup or derates, changes in unit Saction 4.9
1avallabilities, changes in capacity resource mix, changes In fuel supplies or transport, emissions compilance, unit Gas Transportation Cost Assumptions
performance, ete. Scction 5.2
Evaluation of Existing Generation
Appendix S1
Potential Unit Retirements
Appendix 5K
Planned Ch to Existing G i
Units
Appendix 5L
Environmental Regulations
Guideline (D)(7) 7. Discussion regarding the eflectivenass of the utility’s IRP 10 meet its load abligations with supply-side and demand-side  {Section 2.2
Iresources to cnable the utllity to provide reliable service at ble prices over the long term, Alternative Plans
Sectlon 2.4
NPV Results
Scction 2.5

[Virginia Consolidated Bill Anatysis
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2023 Integrated Resource Plan Reference Index EJ}@
Case No. PUR-2023-00066 s
Citatlon Requirement 2023 Plan Section M B
Guideline (€) By September 1, 2009, and every two yoars thereatter, cach utility shali file with the Commission its then current integrated |2023 Plan gl
resource plan, which shall Include all Information required by these guidelines for the ensuing 15-year planning perfod
along with the prior three-year historical period. The process and analyses shall be described in a narrative discussion and %
the results presented in tabuler format using an EXCEL spreadsheet format, similar to the attached sample schedules, and (s e
be provided in both printed and electronle media. For those utifities that operate as part of a multi-state Integrated power w
¥ , the schedules should be submitted for both the individual company and the g tian planning poo! of which the
utility Is @ member. The top line stating the campany name shauld indicate that the data reflects the individual utility "I
company or the total system. For pantial ownership of any facifity, please provide the percent ownership and footnote
atcordingly
Guideline (E) Each filing shall include a five-year action plan that discusses those specific actions currently being taken by the utility to Chapter3
limplement the options or activitics chosen as appropriate per the IRP. Short-Term Action Plan
Guideline (E) If a utility considers certain Information Inits IRP to be proprietary or confidential, the utility may so designate, file Motion for Protective Order
separately and request such treatment in accordance with the Commission’s Rules of Practice and Procedures.
Guideline {E) As § 56-599 E requires the giving of notize and an opportunity lo be heard, each utility shall also include a copy of its 2023 Plan
Iproposed notice to be used to affard such an opportunity. Proposed Notice
Guideline (F)(1) 1. Forccast of Load, The forecast shall include descriptions of the method, iels, and ptions used by the utilityto  {Section 4.1
prepare its forecasts of its foads, requirements assoclated with the utility’s PIM foad obligation {(MW] if appropriate, the Load Forecast
utility's peak load {MW) and energy sales (MWh) and the variables used in the madels
Guidetine (F}{2)(a) a, The most recent three-year history and 15-year forecast of energy sales (kWh) by each customer class Appendix A
Total Sales by Customer Class {(DOM LSE)
{GWh}
Appendix 48
Virgiinia Sates by Customer Class (OOM
LSE) (GWh)
Appeandix4C
North Carolina Sales by Customer Class
(DOM LSE) {GWh)
Guideline (Fi{1)(b) b. The most recent three-year history an3 15-year (orecast of the utltity's peak load and the expected load obligation to Appendix 4H
satisfy PIM's coincident peak forecast if appropriate, and the utllity's caincident peak load and associated noncoincident |Projected Summer & Winter Peak Load &
peak load far summer and winter seasors of each year (prior tc any DSM), annual cnergy forecasts, and resultant reserve  |Energy Forecast for Plan 8
margins, During the forecast period, the tabulation shall also indleate the projected effects of incremental demand-side  |Appendix 4l

options on the forecasted annual energy and peak loads

Requlired Reserve Margin for Plan 8

Guideline (F){1){c) ¢. Where {uture resources are required, a description and associated characteristics of the option that the utility proposes to[Section 5.5
wsc to address the forecasted need Future Supply-Side G {
Guldeline (F}(2) 2. Supply-side Resources. The forecast shall provide data for its existing and pl d electric g ing facilities {including |[Chapter1

Iplanned additions and retlrements and rating changes, as well as firm purchase contracts, including cogeneration and small
power production) and a narrative description of the driver{s} undertylng such anticipated changes such as expected
t pliance, carbon restrictions, lechnology enhancements, etc.

ENVITQr [<

Significant Developments and Context for
Integrated Planning Process
Chapter 5

Gencration - Supply-Side Resources
A dixSL

Pt

Enviconmental Regulations

Guldeline (F}2}(a)

2. Existing Generation, For existing unlts in service:

I. Type of fuei{s) used

il. Type of unit {e.g., base, intermediate, or peaking)

1ii. Locatlon of each existing unit

v, Cammerclal Operation Date

v. Size (nameplate, dependable operating capacity, and expected capatity value to meet load obligation (MW))

vi. Units to be placed in reserve shutdown or retired from service with expected date of shutdown or retirement and an
economic analysis supporting the planned retirement or shutdown dates

vil. Units with specific plans for life extension, refurbishment, fuel conversion, modification or upgrading, The reporting
utility shall also provide the expected (or actual) date removed from service, expected return to scrvice date, capacity rating
upon return to service, a gencra! description of work to be performed as well as an.cconomic analysis supporting such plans
for cxuisting units

viii. Major capital improvements such as the addition of sceubbers, shall be evaluated through the IRP analysis to assess
whether such improvements are cost Justified when compared to other alternatives, including retirement and replacement
of such resources

ix. Other changes to existing gencrating units that are expected to Increase or decrease generation capabllity of such units,

Section 5.2

Evaluation of Existing Generation
Appendix 5A

Existing Generation Units in Service
Appendix 5

Potential Unit Retirements

Appendix SK

Planned Changes to Existing Generation
Units

Guideline (F)(2)(b)

b. Assessment of Supply-side Resources. Include the current overall assessment of existing and potential traditional and
alternative supply-side energy resources, including 2 descriptive summary of each analysis performed or used by the utility
in the assessment. The utility shall also provid; | Information on any changes to the methods and assumptions used

Section 5.5
Fulure Supply-Side Generation

in the it since its most recent 13P or annual report.
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2023 Integrated Resource Plan Reference Index

Case No. PUR-2023-00066

Citation Requirement 2023 Plan Sectlon
Guideline (F}{2){bl(i) {. For tho currently operational or potential future supply-side encrgy resources included, provide Information on the |Section 3.1
capacity and energy available or projected to be available from the resource and associsted costs. The utility shall also STAP - Generation
provide this Infarmation for any actual or potentiat supply-side energy resources that have been discantinued from its plan {Appendix SO
since its last biennial report and the reasons for thet discontinuance. Renewable Resources for Plan B
Appendix 5p

Potential Suppty-Side Resources for Pl
B

P R

Appendix5Q
3 Capacity Posltion for Plan 8
Appendix SR
Capacity Position for Plan B
Appendix 55
Constructlon Forccast for Plan 8
Guideline (F}(2}{b)(i1) li. For supply-side encrgy resources evaluated but rejected, a description of the resource; the potential capacity and energy [Sectlon 5.5.1
associoted with the resource; estimated costs and the reasons {or the rejaction of the resource. Supply-Side Resource Options
Guldetine (F}(2){c) <. Planned Generation Addltions. A list of planned generation additions, the rationale as to why cach listed generation Sectlon 5.3
addition was salected, and 2 35-ycar projection of the following for each listed addition: Generation Under Construction
1. Type of ional or I ¥ lacimy and fue!(sl used Saction 5.4
il. Type of unit{e 8. load, interr Generation Resources Under
ill. Location of each planned unit, inctuding descnption of locational benelits identifled by PIM and/or the utility Development
Iv. Expected Commercial Operation Date Appendix 3A
v, Size (nameplate, dependable operating capacity, and expected capacity value to meet foad obligation (MW)) Genesation under Construction
vi, Summarles of the analyses supporﬂn; such new gencration additions, inctuding its type of fuel and designation as base, |Appendix 38
intermediate, or peaking Y Pl dG ion under Develop
vii. Estimated cost of plnnned unit additions to compare with demand-side options Appendix 6P
Comparisan of Per MWh Costs of
Selected Resources
Guideline {F){2)(d) d. Non-Utility Generation. A scparate list of alf non-utlfity electsic g ing facilities included in the IRP, Including Section5.1.3
customer-owned and stand-by gencratirg facilities. This list shall include the facility name, lozatlon, primary fuel type, and  |Power Purchase Agreements
contractual capacity (including any contract dispatch conditions or limitations), and the contractual start and expiration Appendix 5B
dates. The utllity shall also Indicate which facilities are Included In thelr total supply of resources Other Generatlon Units
Guideline (F){3) 3. Capacity Position. Provide a narrative discussion and tabulation reflecting the capacity position of the utility In relation to |Section 2.1
satisfying PIM’s foad obligation, simllar to Schedule 16 of the attached schedules. Capacity, Energy, and REC Position
Appendix 2A
Capacity, Energy, and RECs for
Alternative Plans A, 8,C, D, and E
Appendix 5Q
S Capacity Position for Plan B
Guideline (F)(4) 4, Wholesale Contracts for the Purchase 2nd Sale of Power. A iist of firm wholesale purchased power and sales contracts Appendlix 4K
reflected in the plan, including the primary fuel type, designation as base, Intermediate, or peaking capacity, conteact Wholesate Power Sales Contrarts
capacity, location, ¢ ement and expiration dates, and vol
Guideline {F)(S) S. Demand-side Options. Provide the resuits of its overall assessment of existing and potential demand-side option Chapter 6
Iprograms, including a descriptive summ:ry of each analysls performed or used by the utility in its assessment and any G ion-0 d-Side Manag: t
ch to the methods and toyed since [ts last IRP. Such descriptive y, and corresponding Appendix 4l
schedules, shall clearly identify the lotal impacl of each DSM program. Load Duration Curves
Appendix 6A
Description of Active DSM Programs
Appendix 6F
Desceiption of Proposed Programs
Appendix 60
Projccted Savings Attributable to DSM
Programs in 2028
Appendix 6P

Comparison of Per MWh Costs of
Selected Resources

Guideline (F}(6}

6. Evaluation of Resource Options. Provide a description and a summary of the results of the utility's onalyses of potential
sesource options and combinations of resource options performed by it pursuant to these guldoelinas to determineits
integrated resource plan, IRP filings should identify and Include forecasted transmission interconnection and enhancement
costs assaciated with specific resources evaluated in conjuncticn with the analysis of resource options.

Section 4.7.5

fRenewablre Encrgy Intercannectian and
Integration Costs

Section 5.5

Future Supply-Side Resource Optians

aRReEs

Guideline (F){7)

7. Comparative Costs of Options. Provide detalled information on levelized busbar costs, annual revenue requirements or
equivalent methodology lor varlous supply-side optluns and demand-side options to permit comparison af such resources
on equitable footing. Such data should be tabulated and at a m nimum, reflect the resource’s heat rate, variable and fixed
operating maintenance costs, expected service life, overnight canstruction costs, fixad charged rate, and the basls of
escalation for cach component.

Section 5.5.2

tevellted Busbar Costs / Levelized Cost of
Energy

Appendix SM

Tabular Results of Busbar

Appendix SN

Bushar Assumptions

Appendix 6P

{Comparison of Per MWh Costs af

Selected Resources
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Requlrement

2023 Plan Section "

Schedule 1

Peak [oad and energy forecast

Appendix 4H "l
Projected Summer & Winter Peak Load &
Energy Forecast for Plan B

Schedule 2

Generation output

Appendix 5G
Energy Generation by Type for Plan B
(GWh}

Schedule 3

System output mix

Appendix SH
Energy Generation by Type for Plan B (%)

Schedule 4

Seasonal capabllity

Appendix 5R
Capacity Position for Plan B

Schedule 5

Seasonal load

Appendix 4/
Summer and Winter Peak for Plan 8

Schedule 6

Reserve margin

Appendix 4l
Required Reserve Margin for Plan B

Schedule 7

Instalied capacity

Appendix 5F
Existing Capacity for Plan B

Schedule 8

Equivalent availabliity factor

Appendix 5C
Equivalent Avallability Factor for Plan B

Schedule 9

Net capactly factor

{Appendix 5D

Net Capacity Factor

Schedule 10

Average heat rate

|Appendix.5€

Heat Rates for Plan B

Schedule 11

Renewable resources

Appendix 50
Renewable Resources for Plan' 8

Schedule 12

DSM programs

Appendix 6D

Approved Programs Energy Savings for
Plan B (MWh) (System Level)
Appendix 61

Proposed Programs Energy Savings for
Plan B (MWh) (System Level}
Appendix 6L

Future Undesignated EE Energy Savings
for Plan B (MWh) {System Level)

Schedule 13

Unit size uprate and derate

Appendix 5K
Planned Changes to Existing Generation
Units

Schedule 14

Existing unit performance data

Appendix 5A

Existing Generatlon Units in Service
Appendix 5B

Other Generation Units

Schedule 15

Planned unit performance data

Appendix 3A

Generation under Construction
Appendix 38

Planned Generation under Development
Appendix 5P

Potentlal Supply-Side Resources for Plan
B

Schedule 16

Utility capacity positian

Appendix 5Q
Summer Capacity Positlon for Plan B

Schedule 17

Construction forecast

{Appendix 55

Construction Forecast for Plan B

Schedule 18

Fuel data

Appendix 40
Delivered Fuel Data

Case No, PUR-2022-00124
fina! Orderat8

The CGommission finds reasonable Dominion’s proposal to address—in its next IRP proceeding~—(i} the load forecast,

|modeling, and planning Implications of projecting {and conversely not projecting) a portion of data center load increases

coming from ARBs, and {ii} its modeling assumption for energy efficiency beginning in 2026.

Section 4.1.3

Energy Efficiency Adjustment

Section 9.3

Accelerated Renewable Energy Buyers

Case No. PUR-2022-00147 Model any impacts of the Inflation Reducation Act Section 4.6
Final Orderat 2 Federal Tax Credit Assumptions
Case No. PUR-2020-00035 In future {RPs and updates, the Company shall, at a minimum, Include the following sensitivities: {I) high and low PIJM Section 2.6
Final Order at 7, n.25 energy prices; (ii) high and low PIM capacity prices; (iii) high and low REC prices; {iv) high and low construction costs; (v) Sensitivity Analyses

high and low fuel prices; {vi} high and low load forecast scenarios; and (vii) the impact of not meeting legistatively mandated
energy efflciency savings targets.

Case No. PUR-2020-00035
Fina! Orderat9

The Commission directs the Company to include in future IRPs and updates the up-to-date rellability
analyses of the impacts of retiring traditional fossil generation and adding growing amounts of
renewable energy resources on the Company's electric system.

Sectlon 2.3

Reliability Analyses of Alternative Plans
Section 7.5

Transmission System Reliability Analyses

Case No. PUR-2020-00035
Final Orderat 9

in the future, the Company should also include one or more plans without [a 970 MW CT] "placeholder” additions to
address rellability concerns for comparison purposes and to Improve transparency in the Company's planning processes

Section 2.2
Alternative Plans

Case No. PUR-2020-00035
Fina! Order at 10

We agree that It s appropriate to model retiremnents as part of the PLEXOS modeling; however, we willl also require the
Company, for the time being, to continue to file a separate retirement analysis comparable to the economlc analysis
performed in this case

Sectlon 5.2.1
Retirements
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Case No, PUR-2023.00066
Citation Requirement 2023 Plan Sectlon
Case No, PUR-2020-00035 Staff rec ded and the Company did not object to providing certain capacity-related information in future IRPs and Appendix 28 V
Final Order at 14, n.50 lupdates, and we so direct as agreed by Staff and the Company. Includes: {i) the most recent PIM Dominion Zone colncident [Capacity Information Directed by the S€ Gl

{forecosts scaled down to the Dominion load serving entity levet; (iv} each Company-owned g

peak forecast; (il) the most recent PIM Dominion Zone non-coincident peak forecast; (iil) versions of both afarementioned

unit interconnected
at the ission-level in the PIM D Zone and the associated nameplate capacity; {v) all Company-owned units
that have cleared the PIM capacity market or have capacity performance obligations; (w) any notification to IM of the
Company's intentlon to retire or deactivate Company-owned units.

Case No. PUR-2020-00035
Final Ordor at 121-12 and n.53

tn future IRPs and updates, the Company should study and report separately on its summer and winter capacity and energy
noads, and its altarnativa plant' ability te meat those raqui; ts. Tha Company should 3150 give due considaration to

Imarket purchases during the winter fram the PIM wholesale market, which remalns 3 summer peaking entity; this

10

d within the Dominion Zone that arc not

"
ors

consideration should incfude market purchases from
subject to a transmisslon import capacity constralnt,

Section 2.1

Capacity, Energy, and REC Positions
Section 2.2

Alternative Plans

Appendix ZA

Capacity, Energy, and RECs for
Alternative Plans A, 8, C, D, and E

the model to select any specific resource nor exclude any reasonable resource and altow the model to optimize the

laccompanying resource plan. Based on tne record in this proceeding, we find this proposal to be reasonable at this time.

While the Commission recognizes that certaln build constralnts may be necessary under certain circumstances, the
reasonableness of any such build constraints will be subject to Commission review in future praceedings.

Appendix ST
Winter Capacity for Alternative Plans A,
8,C,0,ondE
Case No. PUR-2020-00035 We direct the Company to cantinue to rradel energy efficlency targets after 2025 Section 4.1.3
Final Order at 32 Encrgy Efficiency Adjustment
Case No. PUR-2020-00035 Dominion proposes that future IRPs and updates Include a leas: cost VCEA plan that woutd meet {f) applicable carbon Section 2.2
Final Qrder at 14 and n.56 regulations and (i} the mandatory RPS P-ogram requirements of the VCEA, For this plan, the Company proposes not to farce |Afternative Plans

Section 4.11
Least-Cost Plan Assumptions

» The Company shall provide bill impacts. over the next tea years for the least cost VCEA plan, the Company's preferced plan,
and any additional plans presented, including residential, small general service and large general service customer bills.
Each update shall Include an additional ycar of projectians beyond 2030 as cach year passcs and shoutd conslstently be
compared back to the actual bill as of May 1, 2020.

= As praposed by Staff, the Company shall use dass allocation factors and projected sales recently used to set rate
adjustment clause rates in the bilt analysis,

« In addition to projections, the analysis shall include actua! biltimpact information as each year passes. Far exampte, in the

Case No. PUR-2020-00035 The Commission finds that the Campany should address environmental justice in future IRPs and updates, as appropriate.  {Section 9.1
Final Order at 14-15 As ane te, the Company may consider the impact of unit retirement decistons on eavir ! Justice ¢ ities (Envir }Justice
or fenceline ¢ itles
Case No. PUR-2020-00035 The Commission will require Dominion to file an updated bill analysis by plan in future IRPs and upd with the following (Section 2.5
Fina! Order at 15-16 modifications: Virginia Consolidated BH Analysis

Va, Addendum 1
Virginia Consolidated 87l Analysis

Case No. PUR-2018-00065
Dec. 2018 Qrder at 5, n. 14

transportation, if applicable) associated with all natural gas generation facilities as well as fuel comnrodity costs, consistent
with the December 2018 Order

2021 update fiting, the C y would include the actual bili information as of December 31, 2020 in the bill analysis.
Case No, PUR-2018-00065 In future IRPs, the Campany shall: Section4.1
Final Order 2t 11 2. Continue to use the PIM load forecast, reduced by the encrgy cffidency spending requirement of Senate 8ill 966 Load Forecast
{Enactment Clause 15), both as an energy reduction and a supply resource, and separately identify the load associated with
data centers,
Case No. PUR-2018-00065 in future 1RPs, the Company shall: Section 4.8
Final Order at 11 3. Model battery storage using the most updated cost estimates availabl Starage-Related Assumptions
Case No. PUR-2018-00065 in future IRPs, the Company shall: |Section 2.6
Final Order at 11 4. Model compliance with the Regional Greenhouse Gas Initiative. Sensitvity Analyses
Section 4.4
G dity Price Assumpti
Case No. PUR-2018-00065 In future IRPs, the Company shall: Section 4.9
Final Order at 11 5. Model gas transportation casts, including a ¢ bl i of fuel portation costs {firm and interruptible

Gas Transportation Cost Assumptions

Case No. PUR-2018-00065
Fina! Order ot 11-12

Case No, PUR-2018-00065
Order on Reconsideration atS

In future IRPs, the Company shall:

7. Modecl future solar PV tracking resources using two alternative capacity factor values:

(3) the actual capacity performance of Dominton's Company:-owned solar tracking fleet in Virginia using an average of the
most recent three-year period; and {The Commission additionally noted that for the 2020 IRP, the Company should use the
three-year average of calendar years 2017-2019. For those solar tracking facilities that have not been In service for three
years, the Company should use the historic data that is available.)

{b) 25%.

In the Order on Reconsideration, the Ce Ission approved the Compay's request to run one of the capacity factors
contained in Directive #7 as a sensitivity; however, if the Company chooses to do so, it shali model the actual capacity
performance of Damlnion's Company-owned sofar tracking fleet as the baseline assumption and use 25% a5 the sensitivity:

Section 4.7.1
New Solar Resources

Casc No. PUR-2018-00065
final Order at 12

tn future IRPs, the Company shall:

8. Systemiatically evaluate fany-term eluctric distsibution geid planning and proposed electsic distribution yrid
teansformation projects (Code § $6-599 B 10). For identified grid transfarmation projects, the Company shall include:
(a) Adetaited description of the existing distribution system and the identifled need for each pr. d grid transf
project;

{b) Detalled cost e: s of cach prop

{c) The benefits associated with cach praposed investment; and

(d) Alernatives considered for each proposed investment,

ion

Y

Chapter 8
Distribution

Va. Addendum 2
GT Plan Document
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Index

Citatian Reguirement 2023 Plan Section
Case No. PUR-2018-00065 in future IRPs, the Company shall: Appendix 51
Final Order at 12, n. 49 9. Provide a schedule [dentifying the Company's contribution towards meating the 5,000 MW target Identified in Code § 56- | Solar and Wind Generating facllities

585.1:4, including

{2) a list of each project in service or under construction;

{b) the nameplate capacity of each projezt;

(c) the actual or projected in-service date;

{d) whether the praject is Company-build or a third-party PPA; and

{e) the cost recovery mechanism (e.g,, fuel, base rates, RAC, ring-fence arrangement, ete.)

Tho Campany shall also maintain this inf: on an on-going basls and provida it to Staff upon requast.

Case No, PUR-2018-00065

In future IRPs, the Company shall:

Appendix 3C

Final Order at 12 10. Provide, [n additlon to a list of plonnad transmission projects, the projected cost per transmission project snd indlcate  |LUist of Planned Transmission Projects
whether or not each project Is subject to PIV's Reglonal T ission Expansion Planning process. {during the Planning Period
Case No. PUE-2016-00049 Dominion shall continue to ply with all requir directed [n prior IRP arders, including the requirement to include {2023 Plan
Final Order at 3 an index that identifies the specific locat:ion(s) within the IRP that complies with each such requirement. Reference Index
Case No. PUE-2015.00035
Final Order at 18
Case No, PUE-2015-0003S The Commissian directs the Company to: continue ta investigate the feasibility and cost of extending the operating licenses |Sectlon 5.2.4
Final Order at 10 for Surey Unit 1, Susry Unit 2, North Anna Unit 1, and North Anna Uait 2 Nuclear License Extenslons
Case No, PUE-2015-00035 In future IRP fitings, Dominlon shall: include a more detailed analysis of macket alternatives, especlally third-party purchases|Section 4.7
Final Order at 16 that may provide long-term price stability, and includes, but is not limited to, wind and solar resources R ble Encrgy-Related A pti
Case No. PUE-2013-00088 Sectlon 5.5.3
Final Order at 7 Third-Party Market Alternatives

Case No. PUE-2015-0003S
Final Ordec at 16
Case No. PUE-2013.00088
Final Orderat?

N Hal)

In future IRP filings, Dominion shall: examine wind and solar purchases at prices (including prices gh long-
term purchase power agreements) and in quantities that are being seen in the market at the time the Company prepares ts
IRP filings

Section 4.7

R ble Encrgy
Section 5.5.3
Third-Party Market Alternatives

Rel. ns

d Assumpti

Case No. PUE-2015-00035 In future IRP filings, Dominion shall: provide a2 comparison of the cost of purchasing power from wind and solar resaurces  |Section 4.7
final Order at 16 fram third-party vendars versus self-bulld options, including oH-shore and on-shore wind, with this comparison including R bie Energy-Related A ptlons
Case No. PUE-2013-00088 information from a variety of third-party vendars Section5.5.3
Fin3l Order at 7 Third-Party Market Allernatives
Case No, PUE-2015-00035 In future IRPs, Dominton shall: develop a plan for identifying, quantifying, and mitigating cost and integration issucs Section 4.7.5
Final Orderat 17 associated with greater reliance on sotar photovoltalc generation Rencewable Energy Interconnection and
integration Costs
Case No. PUE-2013-00088 Next, we fInd that in future IRP filings, the Company shall pravide further analysis related to the construction of North Anna [Sectlon 5.2.4
Flnal Orderat 4 3 and the future of Surry Unit 1, Surry Unit 2, North Anna Unit 1, and North Anna Unit 2, all of which have licenses that are  [Nuclear License Extensions
scheduted to expire within the next thirty years. Section 5.4
Generation Resources Under
Development
Case No. PUE-2013-00088 The Company shail also provide status upd: on any disc it engages in with the United States Nuclear Regulatory  |Section 5.2.4
final Order at 5-6 Coemmlission on a possible extension for the operating ficenses Yor Surey Unit 1, Surry Unit 2, North Anna Unit 3, and North  {Nuclear License Extensions
Anna Unit 2, In its future IRP and IRP upcate filings,
Casc No., PUE-2013-00088 Next, the Commission finds that in future IRP fitings, Dominion Virginia Pawer should compare the cost of its demand-side |Appendix 6P
Final Order at 8 management proposals to the cost of new generating resource alternatives. Specifically, Stalf has suggested that it would be|Comparison of Per MWh Costs of
informative to compare the Company's expected d. d-sid 8 costs per meg; hour saved to Its expected |Selected Resources
supply side costs per megawatt hour. We agree and direct the Company to evaluate d d-side manag t alternatives
using this methodology.
Casc No. PUE-2013-00088 Further, we direct Daminion Virginlo Power to Include a broad band of prices used in future forecasting P , such {Section 2.6
Final Order 21 8 as farecasting assumptions related to fuet prices, effluent prices, market prices and renewable enersgy credit costs, in order {Sensitvity Analyses
to continue to set r ble boundasies around the modeling ptions, ond 10 continue to refine the specific Sectlon 4.4
|assumptions and sensitivity adjustments of its modeling data I, (uture (RP filings. Commadity Price Assumptions
Appendix AN

ICF Commodity Price Forecasts
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NOTICE TO THE PUBLIC
OF A FILING BY VIRGINIA ELECTRIC AND POWER COMPANY
OF ITS INTEGRATED RESOURCE PLAN
CASE NO. PUR-2023-00066

On May 1, 2023, Virginia Electric and Power Company (the “Company™),
submitted to the State Corporation Commission (“*Commission”) its 2023 Integrated
Resource Plan (the “2023 Plan” or “Plan”) pursuant to § 56-597 ef seq. of the Code of
Virginia (“Va. Code™). An integrated resource plan, as defined by Va. Code § 56-597, is
“a document developed by an electric utility that provides a forecast of its load
obligations and a plan to meet those obligations by supply side and demand side
resources over the ensuing 15 years to promote reasonable prices, reliable service, energy
independence, and environmental responsibility.” Pursuant to Va. Code § 56-599 D, the
Commission will analyze the Company’s Plan and make a determination as to whether
the Plan is reasonable and in the public interest.

On [date], the Commission entered an Order for Notice and Comment
(“Procedural Order”) that, among other things, directed the Company to provide notice 10
the public and offered interested persons an opportunity to comment or request a hearing
on the Company’s 2023 Plan.

An electronic copy of the Company’s Plan may be obtained, at no charge, by
requesting it in writing from Nicole M. Allaband, Esquire, McGuireWoods LLP,
Gateway Plaza, 800 East Canal Street, Richmond, Virginia 23219, or
nallaband@mcguirewoods.com. If acceptable to the requesting party, the Company may
provide the documents by electronic means. Interested persons may also download
unofficial copies of the 2023 Plan and other documents from the Commission’s website:
http://www scc.virginia.gov/case.

On or before [date], interested persons may file written comments concerning the
issues in this case with Bernard Logan, Clerk, State Corporation Commission, c/o
Document Contro] Center, P.O. Box 2118, Richmond, Virginia 23218-2118. Interested
persons desiring to submit comments electronically may do so by following the
instructions found on the Commission’s website: http://www scc.virginia.gov/case.
Comments shall refer to Case No. PUR-2023-00066.

On or before [date], interested persons may request that the Commission convene
a hearing on the Company’s 2023 Plan by filing a request for a hearing with the Clerk of
the Commission at the address set forth above. Requests for hearing must include: (i) a
precise statement of the filing party’s interest in the proceeding; (ii) a statement of the
specific action sought to the extent then known; (iii) a statement of the legal basis for
such action; and (iv) a precise statement why a hearing should be conducted in this
matter.

Any interested person may participate as a respondent in this proceeding by filing
a notice of participation on or before [date]. Such notice of participation shall include

CORRAVEEEL




the email addresses of such parties and their counsel. The respondent simultaneously
shall serve a copy of the notice of participation on counsel to the Company. Pursuantto 5
VAC 5-20-80, Participation as a respondent, of the Commission’s Rules of Practice and
Procedure (“Rules of Practice”), any notice of participation shall set forth: (i) a precise
statement of the interest of the respondent; (ii) a statement of the specific action sought to
the extent known; and (iii) the factual and legal basis for the action. Any organization,
corporation, or government body participating as a respondent must be represented by
counsel as required by Rule 5 VAC 5-20-30, Counsel, of the Rules of Practice. All
filings shall refer to Case No. PUR-2023-00066. For additional information about
participation as a respondent, any person or entity should obtain a copy of the
Commission’s Procedural Order.

The Commission’s Rules of Practice may be viewed at
http://www.virginia.gov/case. A printed copy of the Commission’s Rules of Practice and
an official copy of the Commission’s Procedural Order in this proceeding may be
obtained from the Clerk of the Commission at the address set forth above.

VIRGINIA ELECTRIC AND POWER COMPANY
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Introduction

Headquartered in Richmond, Virginia, Virginia Electric and Power Company (the “Company”)
currently serves approximately 2.7 million electric customers located in approximately 30,000
square miles of Virginia and North Carolina. The Company is a subsidiary of Dominion Energy,
Inc. (“Dominion Energy™)—one of the nation’s largest producers and transporters of energy,
energizing the homes and businesses of more than seven million customers in 16 states with
electricity or natural gas.

The Company’s supply-side portfolio consists of 21,713 megawatts (“MW”) of generation
capacity, including approximately 1,164 MW of resources owned by third parties from which the
Company purchases the output through power purchase agreements (“PPAs”). The Company’s
demand-side management (“DSM”) portfolio consists of energy efficiency and demand response
programs in Virginia and North Carolina. The Company owns approximately 6,800 miles of
transmission lines at voltages ranging from 69 kilovolts (“kV™) to 500 kV in Virginia, North
Carolina, and West Virginia; and approximately 60,000 miles of distribution lines at voltages
ranging from 4 kV to 46 kV in Virginia and North Carolina. The Company is a member of PJM
Interconnection, LLC (“PJM”), the regional transmission organization (“RTO”) coordinating the
wholesale electric grid in the Mid-Atlantic region of the United States. The Company’s service
territory is located within the Dominion Energy Zone (“DOM Zone™) in PJM. The 2023 Integrated
Resource Plan (the “2023 Plan” or the “Plan”) was prepared for the Dominion Energy Load
Serving Entity (“DOM LSE”) within PJM.

The Company files this 2023 Plan with the Virginia State Corporation Commission (“SCC”) in
accordance with § 56-597 ef seq. of the Code of Virginia (or “Va. Code”) and the SCC’s guidelines
issued on December 23, 2008, in Case No. PUE-2008-00099. The Company also files this 2023
Plan with the North Carolina Utilities Commission (“NCUC”) in accordance with § 62-2 of the
North Carolina General Statutes (“NCGS”) and Rule R8-60 of NCUC’s Rules and Regulations.
The 2023 Plan also addresses requirements identified by the SCC and the NCUC in prior relevant
orders, as well as current and pending provisions of state and federal law.

The 2023 Plan covers the 15-year period beginning in 2024 and continuing through 2038 (the
“Planning Period”), using 2023 as the base year. In certain instances described herein, the
Company evaluates the longer 25-year period of 2024 to 2048 (the “Study Period”). Overall, the
2023 Plan is meant for use as a long-term planning document based on a “snapshot in time” of
current technologies, market information, and projections, and should be viewed in that context.
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Executive Summaryv

The priorities of the Company have not changed—to provide reliable, affordable, and increasingly
clean power to its customers. However, this year the long-term projected amount of power needed
in the DOM Zone materially increased. The 2023 PJM Load Forecast included a significant
increase in the expected peak and energy demand in the DOM Zone over the Planning Period, with
annual peak and energy load growth of nearly 5% and 7% respectively, over the next decade. This
increase is driven primarily by data centers and, to a lesser extent, electrification in both the
Company’s service territory and in other service areas within DOM Zone. Winter Storm Elliott
on December 23 and 24, 2022, also magnified the need for dispatchable generation, backup fuel
sources, and resources that are available to generate during winter peaks. Through the
development of this 2023 Plan, the Company addresses these needs with a diverse portfolio of
resources.

The Company is transforming its distribution grid to provide an enhanced platform for distributed
energy resources (“DERs”) and targeted DSM programs; more secure and reliable service, leading
to the increased availability of DERs; and more ways for customers to save energy and money
through DSM programs and other rate offerings. The Company has also received approval of new
customer offerings in Virginia to support and incentivize the installation of charging infrastructure
for electric vehicles (“EVs™), including an offering to support fleet electrification.

Over the long term, achieving the clean energy goals of Virginia, North Carolina, and the Company
will require supportive legislative and regulatory policies, technological advancements, grid
modernization, and broader investments across the economy. This includes support for the testing
and deployment of technologies, such as long duration energy storage; renewable natural gas;
vehicle-to-grid; hydrogen; advanced nuclear; and carbon capture and sequestration, all of which
have the potential to significantly reduce greenhouse gas emissions.

In this 2023 Plan, the Company presents five alternative plans (the “Alternative Plans’) to meet
customers’ needs in the future under different scenarios, which are designed using constraint-based
least-cost planning techniques and proven technologies:

o Plan A: This Alternative Plan presents a least-cost plan that meets only applicable carbon
regulations and the mandatory renewable energy portfolio standard program (“RPS
Program”) requirements of the Virginia Clean Economy Act (“VCEA”). The Company
presents this Alternative Plan in compliance with prior SCC and NCUC orders and for cost
comparison purposes only. It is important to emphasize that Alternative Plan A does not
meet the development targets for solar, wind, and energy storage resources in Virginia
established through the VCEA.

e Plan B: This Alternative Plan includes the significant development of solar, wind, and
energy storage envisioned by the VCEA, petitioned by 2035 and built by 2038. Plan B
includes the development of six new small modular reactors (“SMRs”) starting in 2034 and
a second offshore wind project, providing carbon free power. This plan does require an
increase in the Company’s ability to import capacity and energy by 2040. Plan B also
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preserves existing generation and includes several new gas combustion turbines to address
future energy and system reliability needs.

¢ Plan C: This Altemative Plan is like Plan B in preserving existing generation to address
future system reliability, stability, and energy independence issues, with identical
assumptions regarding the retirement of existing Company-owned carbon-emitting
generation. Plan C differs from Plan B in that all new generation resources were selected
on a least-cost optimization basis without regard for the development targets for solar,
wind, and energy storage resources in Virginia established through the VCEA.

o Plan D: This Alternative Plan uses similar assumptions as Plan B but retires all Company-
owned carbon-emitting generation by the end of 2045, resulting in zero carbon dioxide
(“C0O2") emissions from the Company’s fleet in 2046. In order to retire all carbon-emitting
units by the end of 2045, the Company will need to build and buy significant incremental
capacity to reliably meet customer load. Plan D shows the Company building over 4,500
MW of incremental energy storage and more than 3,000 MW of incremental SMRs to meet
this need when compared to Plan B. Even with these additional resources, Plan D results
in the Company purchasing 10,800 MW of capacity in 2045 and beyond, raising significant
concemns about system reliability and energy independence, including over-reliance on out-
of-state capacity to meet customer needs. This Plan will also require a substantial increase
in energy purchase limits. Over time as more renewable energy and energy storage
resources are added to the system and as other technology advances, the Company will
continue gaining knowledge about the impact of such system changes to assess the ability
of a Plan D approach to maintain system reliability.

e DPlan E: This Alternative Plan is like Plan D in retiring all Company-owned carbon-emitting
generation by the end of 2045. Plan E differs from Plan D in that all new generation
resources were selected on a least-cost optimization basis without regard for the
development targets for solar, wind, and energy storage resources in Virginia established
through the VCEA. Like Plan D, Plan E would require the Company to build and buy
significant incremental capacity and energy to reliably meet customer load. Over time as
more renewable energy and energy storage resources are added 1o the system, the Company
will continue gaining knowledge about the impact of such system changes to assess the
ability of a Plan E approach to maintain system reliability.

All Alternative Plans utilize the load forecast prepared by PIM; assume a capacity factor for solar
resources based on the lower of the design capacity factor or the three-year average of the
Company’s existing solar facilities in Virginia, and assume that Virginia exits the Regional
Greenhouse Gas Initiative (“RGGI”) before January 1, 2024. All plans assume the retirement of
Yorktown 3, Chesterfield 5, and Chesterfield 6 in May 2023. The 2023 Plan also presents multiple
sensitivities on various assumptions. Notably, the Company presents a high load sensitivity that
would require increased capacity and energy purchases even earlier in the Plan. Increased market
reliance shown in sensitivities with higher load or less energy efficiency is a reliability concern.
The Company also presents sensitivities on all Alternative Plans that show the higher cost to
customers if Virginia remains in RGGI.
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The following table presents a high-level summary of the Alternative Plans. The resource
additions shown here are incremental to existing generation and approved generation under
construction, including nearly 2,600 MW of offshore wind.

Executive Summary Table: 2023 Plan Results

SO Plan A Plan BiS T SPlan C ool o PlaniD L 2 PlanE L
NPV Total ($B) | $109.70 $127.70 $127.20 $140.90 $138.00
Approximate CO:

Emissions from
Company in 2048 438 M 359M 36 M o0M o0M

(Metric Tons)

10,800 15-yr | 10,875 15-yr | 10,800 15-yr | 10,875 15-yr| 11,094 15-yr
Solar (MW) 19.800 25-yr | 19.87525-yr | 19.80025-yr | 231955 25-yr | 24.204 25-yr
. 3,040 15-yr | 3,040 15-yr | 3,04015-yr| 3,04015-yr| 3,040 15-yr
Wind (MW) 3,22025-yr | 322025-yr| 322025-yr| 322025yr| 3,220 25-yr
1,050 15-yr | 2,370 15-yr | 2,220 15-yr| 2,370 15-yr| 2,910 15-yr
Storage (MW) 3,960 25-yr | 5,19025-yr | 522025-yr| 9,780 25-yr | 10,350 25-yr
- 15-yr 804 15-yr 804 15-yr 1,608 15-yr 1,072 15-yr
Nuclear (MW) ~25yr| 1,60825yr| 1.60825-yr| 4.82425-yr| 4288 25-yr
Natural Gas 5,905 15-yr | 2,910 15-yr | 2,910 15yt 970 15-yr 970 15-yr
Fired (MW) 9,30025-yr| 2,91025-yr| 2,910 25-yr 970 25-yr 970 25-yr
Retirements -= 1 5-yr -= [5-yr -~ 15-yr -- 15-yr -- 15-yr
(MW) -~ 25-yr -~ 25-yr - 25-yr| 11,399 25-yr | 11,399 25-yr

As can be seen in the Summary Table, all Alternative Plans show significant solar, wind and energy
storage development over the 25-year Study Period. Additionally, Plans B through E include
development of SMRs. Due to an increasing load forecast, and the need for dispatchable
generation, the Alternative Plans show additional natural gas-fired resources and preserve existing
carbon-emitting units beyond statutory retirement deadlines established in the VCEA. The law
explicitly authorizes the Company to petition the SCC for relief from these requirements on the
basis that the unit retirements would threaten the reliability or security of electric service to
customers. If the Company ultimately retires all carbon-emitting generation by the end of 2045,
as shown in Plans D and E, significant incremental wind, solar, nuclear, and energy storage
resources are needed. While all Alternative Plans incorporate only known technologies, the
Company fully expects that new technologies could take the place of today’s technologies over
the 15-year Planning Period and the 25-year Study Period.

Going forward, long-term integrated resource plans will evolve and will continue to support the
cleaner future envisioned by public policy, by lawmakers, and by the Company. As noted, this
future, while achievable, will require supportive legislative and regulatory policies, technological
advancements, grid modernization, and broader investments across the economy. It will also
require further study and analyses of necessary investments in the transmission and distribution
systems to ensure the reliable electric service that customers expect and deserve. For example, the
Company knows that greater investments in some plans are required to support greater capacity
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and energy imports. Overall, the Company’s deliberate transitional approach to a cleaner future
has, and will continue, to provide customers a path to clean energy that meets public policy
objectives while maintaining the standard of reliability necessary to power Virginia’s and North
Carolina’s modem economies.
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Chapter 1: Significant Developments and Context for the Integrated Planning Process

The Company’s comprehensive planning process considers emerging policy, market, regulatory,
and technical developments that could affect its operations and, in tumn, its customers. The
Company provides the following discussion of significant developments requiring a major revision
to previous modeling, consistent with the requirements of the SCC and the NCUC.

1.1 PJM Load Forecast and Energy Transition Risks

PJM’s 2023 load forecast for the DOM Zone increased significantly relative to the prior year’s
forecast, as can be seen in Figure 1.1.1. In this forecast, PJM made several changes to its load
forecasting methodology, most of which followed an independent consultant’s review of PJM’s
modeling process. These changes included replacing annual/quarterly end-use indices with
monthly/daily indices, replacing daily models with hourly models, and incorporating a data center
forecast covering fifteen years, instead of just five years, from load serving entities like the
Company with significant data center growth. Rising energy and peak growth from data centers
in Virginia is a key driver of PJM’s DOM Zone forecast in overall energy and peak demand.

Figure 1.1.3: PJIM Summmer Peak Forecas(t for DOM Zone (MW)
43,000

33,000 '
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Even with the above changes, a few challenges remain with using PJM’s load forecast for the
Company’s long-term resource planning process related to region-specific considerations (e.g.,
class-level sales modeling, electrification, energy efficiency, net metering, etc.), forecast timing,
and forecast translation from the DOM Zone to the DOM LSE. These challenges are not a criticism
of the PIM forecast but are associated with the SCC-required use of that forecast for the
Company’s long-term planning. Accordingly, while the Company has utilized the 2023 PJM Load
Forecast in the development of all Alternative Plans, as required, the Company also shows a
sensitivity of Alternative Plan B using the 2023 Company Load Forecast.

In February 2023, PJM issued an “Energy Transition in PJM: Resource Retirements,
Replacements, & Risks” report highlighting the trends that are increasing reliability risks.
Specifically, PJM identified:
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o The growth rate of electricity demand is likely to continue to increase from electrification
coupled with the proliferation of high-demand data centers in the region due to the timing
of resource availability, load growth, and new generation.

e Thermal generators are retiring at a rapid pace throughout the PIJM region due to
government and private sector policies, as well as economics.

e Retirements are at risk of outpacing the construction of new resources, due to a
combination of industry forces, including siting and supply chain, whose long-term
impacts are not fully known.

e PIM'’s interconnection queue is composed primarily of intermittent and limited-duration
resources. Given the operating characteristics of these resources, multiple megawatts of
these resources are needed to replace one megawatt of thermal generation.

PJM forecasts DOM Zone load by isolating data center load, and requests the Company, as well
as other load serving entities, provide a data center load forecast. The Company prepares this load
forecast using statistical regression and confidential and proprietary customer information. A
detailed description of the Company’s forecasting method can be found in Section 4.1.5, Data
Center Forecast. In prior years, PJM has requested a five-year data center projection and used a
long-term historical average growth rate to project data center growth beyond five years, but in
preparation of its 2023 load forecast, PJM requested a fifteen-year data center forecast. The
resulting growth seen in the PJM DOM Zone forecast this year is largely driven by this change.

1.2 Significant Federal Legislation

1.2.1 Inflation Reduction Act

In August 2022, the Inflation Reduction Act of 2022 (“IRA”) became law. The IRA includes
various climate and energy provisions expected to have a positive effect on current and future
Company clean energy investments. The IRA generally extends and adds incentives to promote
clean energy nationwide, including approximately $369 billion for climate and clean energy
provisions, such as increased federal tax credits for solar, wind, storage, and nuclear.

There are generally two types of federal tax credits available to incentivize investment in
renewable energy generation facilities—investment tax credits (“ITCs™) or production tax credits
(“PTCs™). ITCs are based on the amount of eligible capital invested in a facility. The ITC is a
one-time credit that is calculated by multiplying the credit percentage times the amount of qualified
capital (i.e., the cost of constructing or acquiring property that is eligible for the credit, such as
solar or wind energy property). PTCs are based on the amount of renewable electricity produced
and sold by a facility. The PTC is calculated annually for a ten-year period by multiplying the
credit amount, adjusted annually for inflation, by the kilowatt-hours (“*kWh”) of electricity
produced and sold by the facility during the year.

The IRA includes several provisions relevant to the Company. The IRA extends ITCs and PTCs
for renewable energy technologies, including wind and solar, for at least ten years and expands the
qualifying technologies to include hydrogen, biogas, and, after 2024, other zero-emissions
facilities, including new nuclear. The IRA also expands the qualifying technologies for ITCs
specifically to include stand-alone storage greater than five kilowatts (“kW™). Any incremental
credit that the Company receives as a result of the IRA will be passed on to customers through
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lower project costs. Eligible property for credits is expanded to include interconnection property
for certain small projects (i.e., five MWs or less). Section 4.6, Federal Tax Credit Assumptions,
provides details on how the Company incorporated the Inflation Reduction Act into its modeling
for the 2023 Plan,

1.2.2  Infrastructure Investment and Jobs Act

The Infrastructure Investment and Jobs Act of 2021 (“IIJA”) was enacted in November 2021 to
comprehensively invest in the nation’s infrastructure. Relevant to utilities, the IIJA aims to build
a national network of EV chargers; upgrade power infrastructure to deliver clean, reliable energy
across the country and deploy cutting-edge energy technology to achieve a zero-emissions future;
and make infrastructure resilient against the impacts of climate change, cyber-attacks, and extreme
weather events. The I1JA provides several competitive funding opportunities, some of which will
be directly available to utilities, and some of which will be partnership-based, meaning, for
example, partnerships between the Company and school districts in its territory for electrification
of school buses.

Generally, the Company intends to actively participate in 11JA opportunities that align with its
operations in Virginia and North Carolina while providing overall net benefits to its customers.
The Company has submitted applications and concept papers for IIJA direct funding opportunities,
including expansion of rural broadband, grid modernization, and energy storage. The Company
has also taken steps to support its partners indirectly through transportation electrification
initiatives with the Virginia Department of Transportation, public transit agencies, and school
districts. The Company is also a partner in the Mid-Atlantic Coalition, which is pursuing funding
for the development and expansion of clean hydrogen infrastructure for the Mid-Atlantic
Hydrogen Hub.

Importantly, the Company does not intend to limit its evaluation of IIJA funding opportunities to
a one-time review of the programs. Instead, the Company intends to continually review available
IIJA opportunities over the law’s five-year funding window. The Company is also ensuring that
the SCC and NCUC stay informed of the Company’s progress in taking advantage of IIJA
opportunities, including by participating in relevant dockets (SCC Case No. PUR-2022-00180 and
NCUC Docket No. M-100, Sub 164).

1.3 Severe Weather Events
Since 2020, severe weather events across the country have highlighted the vulnerability of the
electric grid to natural threats, from a generation, transmission, and distribution perspective.

In December 2022, the effects of Winter Storm Elliott set a new demand peak for the DOM Zone
and emphasized certain system planning considerations for the future. The weather on December
23, 2022, was unprecedented for that time of year in Virginia and North Carolina, with a severe
temperature drop and resulting spike in load during a holiday weekend. A record-breaking plunge
of 29 degrees over 12 hours surpassed the previous PJM record of a 22-degree drop during the
2014 Polar Vortex. As cold weather gripped the PJM region and power demand spiked, generators
across the PJM system experienced high levels of forced generation outages—an unanticipated
failure of all or part of a specific generator to perform. Approximately 70% of the outages were
natural gas resources, likely driven by lack of fuel supply, lack of fuel purchases, or gas pipeline
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pressure challenges. PJM implemented emergency procedures, including calls for synchronized
reserves, a Maximum Generation Emergency Action, and a call on demand response resources to
keep the system operating in a reliable manner. Generation outages expanded further, and by the
morning peak of December 24, 2022, PJM was missing approximately 46,000 MW of its
generation fleet.

The Company’s generation fleet performed well during Winter Storm Elliott, but the Company’s
natural gas-fired generation fleet experienced some limitations related to upstream pipeline
pressure issues and units returning from outage as it related to the natural gas supply market for
the four-day holiday weekend. Namely, intra-day natural gas supplies were insufficient and
scarce, beyond supplies traded and scheduled on the pipelines, in the day ahead market (Friday,
December 23). Many of the Company’s dual-fueled units burned backup fuel oil due to economics
and limited gas supply.

Winter Storm Elliott highlighted the importance of gas generators receiving sufficient and timely
electric price signals, such that enough fuel can be purchased and scheduled in advance of the
generation need. A disproportionate reliance on intra-day gas supplies is not sustainable during
peak generation demand periods and highlights the itnportance of supplies or services that augment
flowing gas supply. Options to reduce this risk include pipeline storage, liquified natural gas
(“LNG™), peaking supply options, and on-site alternative fuels. The Company is evaluating these
options. Nuclear, oil, and coal units were essential to reliable operations. The event highlighted
the need for dispatchable generation, especially during the winter, the need for backup fuel and
sufficient ancillary commodities (e.g., ammonia or demineralized water) on site, and the risk of
relying too heavily on market purchases or PJM Day Ahead awards during extreme weather.

While the PJM system was able to maintain reliable operations throughout this event, operating
reserves were very limited. Utilities in Tennessee and North Carolina experienced rolling
blackouts. Both PJM and the Federal Energy Regulatory Commission (“FERC”) are conducting
investigations, and the Company will follow the results closely.

In addition to evaluating options to improve generation availability, through its Grid
Transformation Plan, the Company will continue to strategically invest significantly into
strengthening electric distribution infrastructure, improving communications and controls, and
proactively maintaining the rights-of-way that comprise and provide access to Company facilities.
These investments will create a more resilient grid, improve reliability, and offer faster recovery
after severe weather events. In January 2022, Winter Storm Frida impacted large areas of central
and northemn Virginia. Frida created an opportunity for the Company to observe the benefits of
recent mainfeeder hardening efforts on affected infrastructure in central Virginia. The Company
observed fewer outages and less significant damage on impacted facilities that had been hardened
compared to those that had not yet been hardened.

1.4 Small Modular Reactors

As a carbon-free complement to renewable energy generation, nuclear generation provides a
reliable and clean source of energy. Nuclear power thus remains a fundamental component of the
clean energy transition to net zero emissions and a necessary resource to maintain reliability and
affordability. SMRs provide a promising future supply-side resource option.
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SMRs are a classification of nuclear reactors designed to produce up to 300 MW of electricity per
reactor. Their modular nature allows for portions of the plant to be factory-fabricated and delivered
to the site, improving construction quality and reducing construction timelines. Design
improvements to SMRs have reduced the safety risks associated with traditional nuclear
technology, and when coupled with their small size and modular construction process, make it
possible to locate SMRs on a wide variety of sites, including brownfield sites (e.g., retired fossil-
fuel generation sites), existing nuclear power generation sites, other industrial areas, and areas
closer to the electric demand. Such sites could be helpful in utilizing existing transmission
infrastructure and providing a just transition for the local workforce.

Among the key benefits and improvements of SMRs over traditional nuclear technology is the
increased use of passive safety systems. Passive safety systems rely on natural forces, such as
gravity, pressure differences, or natural heat convection to accomplish safety functions without the
need for operator action or a power source. This results in a power plant that is simpler, has less
equipment, and does not require an emergency source of power. The fabrication of SMRs includes
the repeat production of modular assemblies, incorporating a variety of components to a consistent
design, reducing cost and time for production, and thus making the SMRs scalable.

Another key advantage of SMRs is their capability to produce electricity around the clock,
providing reliability and stability to the electric grid. The SMR designs being developed are also
expected to be dispatchable, meaning that they will be able to ramp up and down to meet demand
or complement the Company’s generation resources within timeframes comparable to natural gas-
fired combined-cycle facilities, thus providing another resource to ensure that the system remains
reliable and resilient for the Company’s customers into the future.

Although this technology has not yet been deployed at scale, SMR design activities and regulatory
licensing are accelerating both domestically and abroad. The Nuclear Regulatory Commission
(“NRC”) has engaged in varying degrees of pre-application activities with several SMR reactor
designers and license applicants. In 2022, the NRC voted to certify the first SMR design in the
United States, with final certification issued in early 2023. Other designs are expected to be
approved over the next several years. Additionally, there are numerous utilities domestically and
internationally that have announced intentions to deploy SMRs, which will contribute to the
acceleration of development activities.

The Company plans to continue evaluating the feasibility, operating parameters, and costs of
SMRs and will update modeling assumptions related to SMRs in future filings. Potential cost
reductions relative to the assumptions reflected in the 2023 Plan may be realized as the design of
SMRs matures and as anticipated construction schedules are established. Based on updated
capital, operating and maintenance costs, continued progress of licensing timelines, and new policy
initiatives or legislative changes, it is conceivable that the deployment of SMRs could be further
accelerated by the Company, with the first SMR being placed in service within a decade.

1.5  Federal Interconnection Queue Reform
In early 2021, PJM announced a pause in its generation queue study process due to the backlog of
queue projects waiting on final interconnection service agreements (“ISA”). In conjunction with
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this queue pause, PJM started a stakeholder process—the Interconnection Process Reform Task
Force—to develop a new interconnection queue analysis process that would accommodate the
integration of large numbers of renewable energy projects within the transmission system. This
new queue study process was approved by PJM’s stakeholders in May 2022; PJM filed for
regulatory approval with FERC in June 2022 and expects to start the new process in the third
quarter of 2023. This new process will eliminate PJM’s current serial study process under which
a reliability study is completed for each specific interconnection request, typically representing
one project, and then all costs related to any necessary network upgrades fall on the developer of
that one project even though other projects on the same feeder may contribute toward the need for
the network upgrade. Under the proposed new process, all projects located on the same feeder are
placed in one cluster for the reliability study and cost allocation analysis. Cost allocation for any
identified network upgrades will remain within the cluster under study. Once the transition to this
new process is complete, the new study process is projected to take less than 24 months from start
to finish, which includes the execution of final ISAs. Some projects currently in the queue are
eligible to be “fast tracked,” but the ISAs for other potential projects may be delayed.

Separate from PJM’s initiatives related to its interconnection queue, FERC issued a notice of
proposed rulemaking in June 2022 lo address the significant backlogs in interconnection studies
across the country affecting more than 1,400 gigawatt (“GW”) of new generation as of 2021. The
FERC notice is proposing to implement a first-ready served queue cluster study process, improved
interconnection queue processing speed, updated modeling and performance requirements for
system reliability, and technological advancements to the interconnection process. FERC is also
proposing that the North American Electric Reliability Corporation (“NERC”) develop a
benchmarking planning case for extreme weather events and that transmission providers develop
corrective action plans when performance requirements are not met. FERC is proposing this
change to address several extreme weather events that initiated the load shedding process, resulting
in loss of power to customers.

Queue reform at the federal level will help to reduce the number of speculative projects submitted
to the interconnection queue and evaluate reliability and transmission network upgrade expenses
over a portfolio of projects. However, it is possible that delays in construction timelines may
impact the Company’s existing unit retirement assumptions and new generation additions in future
filings.

1.6  Commodity Price and Cost Assumptions

Over the past 24 months, the United States has experienced high volatility in fuel and energy
prices, more extreme weather events, supply chain constraints, and federal interconnection queue
reform. These current circumstances highlight the need for resource diversity and dispatchable
generation, as well as caution against retiring existing resources until the Company is certain it can
reliably meet demand with newer technologies.

Construction costs for new resources also reflect market changes over the same period affected by
record levels of inflation and global supply chain disruptions that are placing upward pressure on
material and commodity costs. The result is a material increase in overall build costs, particularly
for solar, onshore wind, and storage resources.
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For modeling purposes, all cost and planning assumptions were included in the modeling as of
March 15, 2023.

1.7 Virginia REC Market

The VCEA instituted a mandatory RPS Program in Virginia under which the Company must meet
annual requirements for the sale of renewable energy based on a percentage of non-nuclear electric
energy sold to retail customers in the Company’s service territory, starting at 14% for the 2021
compliance year and increasing to 100% in compliance year 2045 and beyond. In years 2021 to
2024, the Company may use renewable energy certificates (“RECs”) for RPS Program compliance
originating from renewable energy facilities located within the PJM region. Beginning in 2025,
75% of the RECs used by the Company for RPS Program compliance must come from resources
located in Virginia, with additional limitations on the type of facilities that qualify for compliance.
Additionally, of the required percentage in each compliance year, 1% of the RECs must be from
certain DERs located in Virginia with a nameplate capacity of 1 MW or less.

REC prices within existing PJM REC markets have risen since the enactment of the VCEA, in part
because of the increased demand for RECs to comply with the mandatory RPS Program. The
mandatory RPS Program will also rcsult in the cstablishment of a ncw Virginia REC markcet
because of the requirement for the Company to retire a significant number of RECs from Virginia-
sited renewable energy facilities beginning in 2025. Although a market for Virginia in-state RECs
has not fully developed, the 2023 Plan includes a Virginia REC price forecast. Based on current
market dynamics, the price for RECs in the Virginia REC market will likely be equal to or higher
than the PJM REC market price.

From a long-term planning perspective, the Company has concerns that RECs eligible for RPS
Program compliance will not be widely available for the Company’s use unless new renewable
energy resources are built, especially in Virginia. The majority of Virginia RPS eligible sources
are registered for renewable portfolio standard compliance in multiple states. As a result, it is
difficult to ascertain how many of these RECs will be needed by other entities for compliance in
other jurisdictions. There is also a Jarge and growing number of corporate buyers in the market
who procure and retire RECs to meet their corporate sustainability goals; these RECs will not be
part of available supply for the Company to meet the Virginia RPS Program requirements. The
ability of other entities to bank eligible RECs in other jurisdictions further complicates an analysis
of available REC supply in the market.

According to the Company’s current estimates, the Company’s need for RECs from eligible
resources will grow from approximately 9 million in 2025 to approximately 47 million in 2035.
In the absence of the two incumbent electric utilities in Virginia developing these resources—
either through construction or acquisition by the utility or through incentivizing the construction
by third-party developers through PPAs—it is unlikely that the necessary renewable energy
development in Virginia would materialize to meet the RPS Program requirements. The
development targets set forth in the VCEA seem to recognize as much by requiring the Company
and Appalachian Power Company to petition the SCC for the necessary approvals to construct,
purchase, or acquire a significant amount of solar and wind resources. Because the Virginia REC
market is in its infancy, it is difficult to predict what the future REC supply will be. However, if
the market does not develop and the REC market is undersupplied, the market price of RECs is
likely to become the equivalent of the VCEA-imposed deficiency payment for supply and demand
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to be in equilibrium. The Company will continue to closely monitor the feasibility of future RPS
compliance.

This year the Company adjusted the REC forecast to account for a growing volume of accelerated
renewable energy buyer (“ARB”) customers who meet their REC needs with contracts within PJM.
Section 9.3, Accelerated Renewable Energy Buyers provides more details about these customers.
Even with this adjustment, due to the significant load growth in the 2023 PJM Forecast, the
Company 1s significantly short of the required RECs for RPS compliance in alternative plans A,
B, and C as early as 2036. By the end of the Study Period, customers will be paying as much as
$2 billion a year in deficiency payments, at a rate of more than $59 per megawatt hour (“MWh”).

See Section 4.7.4, REC-Related Assumptions, for details on the assumptions the Company made
for modeling purposes for this 2023 Plan based on these concerns.

1.8  Distribution Grid Transformation

Electricity has become a basic need, vital to the country’s economy, public safety, and way of life.
Critical services and infrastructure increasingly rely on electricity, including homeland security,
medical facilities, public salely agencies, state and local governments, telecommunications,
transportation, and water treatment and pump facilities. The transportation industry is actively
continuing its shift toward electrification of personal vehicles, fleets, and mass transit. Another
vital resource powered by electricity is the internet, which drives commerce and everyday life. As
society has grown more dependent on electricity, customers expect highly reliable service. The
critical need for reliable electric service became even more acute in 2020, when life for many
Americans—including commerce, education, and health—shifted to the home, and the intemet,
because of the pandemic. While service interruptions have always been an inconvenience, the
safe, reliable, and consistent grid connectivity has never been more important than it is today.

In addition to the importance of reliable electric service, fundamental changes in the energy
industry driven by the rise in DERs have prompted the need for utilities across the country to
modernize their distribution grids. In response to this need, the Company prepared a
comprehensive plan to transform its distribution grid in Virginia (the “Grid Transformation Plan)
to meet the changing landscape of the energy industry while continuing to provide the reliable
service that its customers expect and deserve. The Grid Transformation Plan was first presented
to the SCC in 2018, and from the initial investments in grid transformation projects the Company
has seen notable successes that have had a direct and positive effect on its customers.

The passage of time has validated the need for the Grid Transformation Plan. The Company has
seen the shift toward DERSs, with an 86% increase in executed interconnection agreements for solar
interconnections through the Company’s Virginia queue between year-end 2021 and year-end
2022, a 59% increase in net energy metering customers, and an approximately 50% increase in
customers with EVs in the Company’s Virginia service territory. In addition, major weather events
and physical attacks on utility infrastructure continue to show that more work is needed to achieve
the objectives of grid transformation.
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See Section 8.3, Grid Transformation Plan, for a description of the successes of the Grid
Transformation Plan to date and an overview of the next phase on investments currently pending
before the SCC.

1.9 New and Developing Technologies

Dominion Energy’s Innovation and Sustainable Technologies business unit continues to help
guide the Company toward the clean future envisioned by Virginia and North Carolina. Some of
the more promising new technologies being investigated are as follows:

» Power Generation Technology with Carbon Capture and Sequestration. Natural gas
combined-cycle plants fitted with carbon capture and sequestration (“CCS”) are being
consistently modeled as a necessary component of a low-carbon electric generation
portfolio. Models of low-carbon scenarios by the Intergovernmental Panel on Climate
Change, the International Energy Agency, Bloomberg New Energy Finance, and others all
show significant contributions from CCS in the electric generation sector. CCS would
allow a significant amount of existing dispatchable generation to stay online, while
significantly reducing the carbon emitted by these plants. Research is ongoing into the
storage and commercial uses for caplured carbon. This technology is not currently allowed
under the VCEA, which requires the Company’s carbon-emitting generators in Virginia to
retire by 2045, barring a petition for relief due to reliability or security concemns.

» Hydrogen. Hydrogen is both a fuel and a carrier that can be used to store and transport
energy. Opportunities exist in the production, transportation, and usage of hydrogen to
support a clean energy future when produced from low- or no-carbon sources. Examples
include the use of hydrogen to “co-fire” natural gas generation providing peaking support.
Hydrogen produced using excess renewable energy that may result as increasing amounts
of renewable generation resources are added to the grid and provides medium and long-
term energy storage opportunities for later use in natural gas power plants.

e Electric Vehicles as a Resource. Electric vehicles are becoming more prolific in most
forms of transportation. With EVs, new technologies and software are being developed to
maximize the benefits of electrification, such as load shifting and other applications that
complement renewable generation. For example, vehicle-to-grid (“V2G”) technologies are
being developed through which electricity stored in EV batteries can be fed back onto the
grid to lower peak demand or to provide grid support. See Section 8.6, Electric School
Bus Program, for a discussion of the Company’s Electric School Bus Program through
which it seeks to explore V2G technology. A precursor to taking advantage of this resource
is a modernized grid that has full situational awareness.

¢ Renewable Natural Gas. Renewable natural gas (“RNG”) is derived from biomethane or
other renewable resources and is pipeline-quality gas that is fully interchangeable with
conventional natural gas. RNG can thus be safely employed in any end use typically fueled
by natural gas, including electricity production, heating and cooling, industrial
applications, and transportation. Adding RNG as a source of natural gas generation reduces
overall emissions and, in some cases, serves as a carbon offset. These sources may be
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expanded based on new technologies to capture RNG from untapped sources and in remote
areas.

Continuous Improvement in Solar Output, Solar technology improvements such as
advanced trackers, bifacial modules, and other technologies continue to improve capacity,
output, intermittency profiles, and operational efficiency of solar generation. As these
technologies mature, these improvements—especially higher capacity factor
improvements—could provide more carbon-free generation with potentially less land use.

Medium and Long Duration Energy Storage. The need for energy storage will grow
with the proliferation of intermittent generation. Storage technologies that are on the
horizon include new and improved batteries, hydrogen, thermal storage, and mechanical
storage. Of particular interest are recent strides in the non-lithium alternatives and long
duration batteries, where several technologies have announced pilot projects with utilities
across the nation. Progress in the piloting phase will support greater levels of
commercialization. Medium and long duration storage can provide significant benefits to
the grid during extended periods of high load or when other fuels may be in short supply.
See Section 5.5.1, Supply-Side Resource Options, for additional discussion of energy
storage technologies.

Carbon Offsets. There is a substantial and growing market in carbon offsets in the United
States. Carbon offsets can be generated by any activity that compensates for the emission
of CO: or other greenhouse gases (“GHGs”). These offsets are measured in carbon dioxide
equivalents (“CO2¢e”) by providing for an emission reduction elsewhere. Because GHGs
are widespread in Earth’s atmosphere, there is a climate benefit from emission reductions
regardless of where the reductions occur. If carbon reductions are equivalent to the total
carbon footprint of an activity, then the activity is said to be “carbon neutral.” Carbon
offsets can be bought, sold, or traded as part of a carbon market. Carbon offsets, verified
by third parties, are used in voluntary and compliance markets across the country. The
Company is focused on decarbonizing as much as possible first without the use of offsets.

Direct Air Capture Technology. This aspirational technology is an industrial process for
large-scale capture of atmospheric CO2. Direct air capture (“DAC”) technology pulls in
atmospheric air then, through a series of chemical reactions, extracts the COz from it while
returning the rest of the air to the environment. This is what plants and trees do every day
as they photosynthesize, except DAC technology does it much faster, with a smaller land
footprint, and delivers the CO2 in a pure, compressed form that can then be stored
underground or reused. The potential of the DAC technology is tied to systems where
excess or curtailed renewable energy is available at a very low cost to power the industrial
process that removes CO:z from the air. Utilizing the captured CO:2 to develop other
products provides additional support to this process. Captured COz can be produced in a
solid form for safe storage creating a “negative emissions” industrial scale process or can
be paired with end-use applications such as CO: enhanced oil field recovery or
development of synthetic fuels to provide carbon neutral transportation fuels.
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Methane Pyrolysis. Methane pyrolysis converts natural gas into hydrogen and carbon
solid (such as high-quality graphite) using iron ore and other types of catalyst. The aim of
the methane pyrolysis is to achieve savings by using existing natural gas infrastructure, as
well as providing “clean” hydrogen with significantly lower COz emissions. This “clean”
hydrogen can then be used in a range of developing clean energy applications, including
power generation. The graphite can be used in the production of lithium-ion batteries.

Fusion. Fusion offers a potential long-term energy source based on a controlled
thermonuclear fusion reaction by combining two nuclei to form a new nucleus, while
releasing energy. Fusion reactors have been researched for decades, and history was made
at the U.S. National Ignition Facility in 2022 when an inertial confinement laser-driven
fusion machine produced a positive fusion energy gain factor—that is, more power output
than input. There is an abundant fuel source for fusion energy, which produces no GHGs
and does not generate used nuclear fuel. There are currently multiple companies working
towards commercialization of various types of fusion energy technologies.

Advanced Analytics. The economy is experiencing both a rapid increase in computing
power and an explosive growth in data. Both trends will allow energy companies to
manage the electric grid and aggregate resources in ways that they have not been able to
do in the past, providing additional opportunities to reduce COz emissions. A precursor to
the use of this data is a modernized grid that gathers and aggregates data through advanced
metering infrastructure (“AMI”) and intelligent grid devices and incorporates a
sophisticated distributed energy resource management system, for planning and operation
of the electric grid from a systems perspective.

Other Legislative Developments

During its 2023 Regular Session, the Virginia General Assembly passed several pieces of
legislation which bear mentioning from an integrated resource planning standpoint. For modeling
purposes, the Company assumed all proposed legislation would be approved.

House Bill 1643 and Senate Bill 1121. These bills establish that it is the policy of the
Commonwecalth to “cncourage the capturc and benceficial usc of coal mine methane, defined
as methane gas captured and produced from an underground gob area associated with a
mined-out coal seam that would otherwise escape into the atmosphere.” The Company is
mindful of the report due by November 15, 2023, from the Virginia Department of Energy
on avenues to accomplish this policy objective and reiterates its commitment to evaluate
emerging supply-side energy resource alternatives. On March 24, 2023, Virginia Governor
Youngkin signed both bills into law, with an effective date of July 1, 2023.

House Bill 1770 and Senate Bill 1265. Among other things, these bills amend and reenact
statutes governing the manner in which the SCC conducts reviews of the Company’s rates
for generation and distribution services. These provisions have no impact on the modeling
which informs the Alternative Plans presented herein. However, relevant ratemaking
provisions—including a requirement to combine a subset of rate adjustment clauses with
the Company’s costs, revenues, and investments for generation and distribution services
and the potential securitization of certain deferred fuel costs—are reflected in the Virginia
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Consolidated Bill Analysis. The bills also direct the SCC to utilize information from the
Company'’s integrated resource plans or RPS Development Plans in discussing, within an
existing annual report, “the reliability impacts of generation unit additions and retirement
determinations,” as well as the potential impact of such unit additions and retirements
determinations on “the purchase of power from generation assets outside the Virginia
jurisdiction to serve the [Company’s] native load.” On April 12,2023, the Virginia General
Assembly adopted a series of largely technical amendments to both bills proposed by
Virginia Governor Youngkin; the bills thus became law as amended, with an effective date
of July 1, 2023.

House Bill 2026 and Senate Bill 1231. These bills eliminate a statutory requirement for
the Company—barring a petition for relief on the basis that such requirement would
threaten the reliability or security of electric service—to retire all biomass-[ired electric
generating units that do not co-fire with coal by December 31, 2028. Therefore, the timing
of potential retirements for the Company’s biomass generators would be determined as a
part of the retirement analysis. The bills also provide that the environmental attributes
associated with biomass units may be used to comply with RPS program requirements,
subject to certain conditions. As a result of this bill, in all Altemative Plans, the biomass
stations Altavista, Southampton, and Hopewell are assumed to remain online for the
duration of the plans and all RECs generated during the Study Period are used for RPS
compliance. Virginia Governor Youngkin has a 30-day window ending May 12, 2023, to
either sign or veto the bills. Ifthe Governor does not act on the bills within this timeframe,
they will become law without his signature with an effective date of July 1, 2023,

House Bill 2275 and Senate Bill 1166. These bills shift the filing deadline for future
integrated resource plans to October 15 of the year preceding the SCC’s biennial reviews
of the Company’s rates for generation and distribution services (i.e., in 2024, 2026, and so
on). The bills further require the Company to submit annual updates to its integrated
resource plans by October 15 of the years in which it is subject to such biennial reviews
(i.e., in 2025, 2027, and so on). It is important to note that North Carolina still requires
that full Plans and update filings be submitted to the NCUC by September 1 each year. In
addition, the legislation directs the Company to “conduct outreach to engage the public in
a stakeholder review process and provide opportunities for the public to contribute
information, input, and ideas” when preparing future integrated resource plan filings. The
Company will report on public outreach efforts to the SCC at the time of future filings, as
directed by the legislation. On April 12, 2023, the Virginia General Assembly adopted
amendments 1o both bills proposed by Virginia Governor Youngkin; the bills thus became
law as amended, with an effective date of July 1, 2023.

House Bill 230S. This bill requires the Company to demonstrate, as part of a petition for
a certificate of public convenience and necessity (“CPCN”), that certain proposed solar
facilities were subject to competitive procurement or solicitation. On March 27, 2023,
Virginia Governor Youngkin signed the bill into law, with an effective date of July 1, 2023.

House Bill 2444 and Senate Bill 1441. These bills amend and reenact statutory language
establishing that “the construction or purchase by a public utility of one or more offshore
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wind generation facilities located off the Commonwealth’s Atlantic shoreline or in federal
waters and interconnected directly into the Commonwealth, with an aggregate capacity of
up to 5,200 megawatts” is in the public interest. Specifically, the legislation accelerates
the time horizon of this public interest declaration from December 31, 2034 to December
31, 2032. In Alternative Plans B and D, the Company build plan reflects the second
offshore wind project fully operational by January 1, 2033. Virginia Governor Youngkin
has a 30-day window ending May 12, 2023, to either sign or veto the bills. 1f the Governor
does not act on the bills within this timeframe, they will become law without his signature
with an effective date of July 1, 2023.

HB 2482 and SB 1541. These bills direct the SCC to issue its final order for CPCN
regarding projects identified by PJM as part of Baseline Project b3718 no later than 270
days aller the filing date. For such projects [iled prior to January 1, 2023, the bills direcl
the SCC to issue its final order within 90 days of the bills’ effective date. Such approvals
would not substantially change the outlook for the Company’s need to import capacity and
energy—all Alternative Plans presented herein contemplate a significant expansion of
import capability. The Company therefore welcomes any developments which expedite
deployment of new electric transmission infrastructure. On March 24, 2023, Virginia
Governor Youngkin signed both bills into law, with an effective date of July I, 2023.

Senate Bill 1477, This bill authorizes the Company to establish an offshore wind affiliate
for the purpose of securing a noncontrolling equity financing partner for the commercial-
scale Coastal Virginia Offshore Wind (“CVOW?”) project, subject to SCC approval. The
Company would retain responsibility to construct and operate the project irrespective of
such approval—therefore, the legislation does not affect how the Company models the
project’s expected capacity or energy output. On March 24, 2023, Virginia Governor
Youngkin signed the bill into law, with an effective date of July 1, 2023,

Senate Bill 1323. This bill requires the SCC to establish annual energy efficiency savings
targets for the Company’s customers who are low-income, elderly, disabled, or military
veterans. In establishing such targets, the SCC must seek to optimize energy efficiency
and the liealth and safety benefits of utility energy efficiency programs. The bill requires
the Company to make best efforts to coordinate such energy efficiency programs with any
health and safety upgrades provided through energy efficiency programs authorized by
provisions of the Code of Virginia, when reasonably feasible to do so and at the Company’s
sole discretion. On March 27, 2023, Virginia Governor Youngkin signed the bill into law,
with an effective date of July 1, 2023.
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Chapter 2: Results of Integrated Planning Process
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This chapter presents the results of the integrated planning process, including the Company’s
current positions, the Alternative Plans presented to meet the future needs of the Company’s
customers, the net present value (“NPV”) of each Alternative Plan, and sensitivities on the
Alternative Plans. This section also includes the results of the reliability analysis associated with
the Alternative Plans and the results of a Virginia bill analysis.

21 Capacity, Energy, and REC Positions
Figures 2.1.1, 2.1.2, and 2.1.3 represent the Company’s current capacity (summer), energy, and

REC positions under the Virginia RPS Program using unit retirement assumptions in Alternative
Plan B.

Figure 2.1.1 - Current Company Summer Capacity Position
with Plan B Retirement Assumptions (2024 to 2048)
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Figure 2.1.2 — Current Company Annual Energy Position
with Plan B Retirement Assumptions (2024 to 2048)
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Figure 2.1.3: Current Company REC Position under Virginia RPS Program
with Plan B Retirement Assumptions (2023 to 2048)
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Figures 2.1.4, 2.1.5, and 2.1.6 represent the Company’s current capacity (summer), energy, and

REC positions under the Virginia RPS Program using unit retirement assumptions in Alternative
Plan D.
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Figure 2.1.4 - Current Company Summer Capacity Position
with Plan D Retirement Assumptions (2024 to 2048)
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Notes: “PPAs” = power purchase agreements; “DSM” = demand side management; “EE” = energy efficiency; “SA” = South
Annag; “CH7&8” = Chesterfield Units 7&8 (gas); “CL1&2” = Clover Units 1 & 2 (coal); “Rose”=Rosemary (oil); “DT” =
Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs (gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas);
“BG” = Bear Garden (gas); “LS” = Ladysmith CTs (gas/oil); “Mt Storm” = Mount Storm in West Virginia (coal); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas); “3x1”= Greensville, Brunswick and Warren
(gas)-
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Figure 2.1.5 - Current Company Annual Energy Position
with Plan D Retirement Assumptions (2024 to 2048)
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Notes: “PPAs” = power purchase agreements; “DSM” = demand side management; “EE” = energy efficiency; “SA” = South
Anna; “CH7&8” = Chesterfield Units 7&8 (gas); “CL1&2” = Clover Units 1 & 2 (coal); “Rose”= Rosemary (oil); “DT” =

Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs (gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas);
“BG” = Bear Garden (gas); “LS” = Ladysmith CTs (gas/oil); “Mt Storm™ = Mount Storm in West Virginia (coal); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas); “3x1”= Greensville, Brunswick and Warren
(gas).

Figure 2.1.6: Current Company REC Position under Virginia RPS Program
with Plan D Retirement Assumptions (2023 to 2048)
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The charts above show that both Alternative Pians B and D show a significant need for capacity,
energy, and RECs throughout the Study Period. Plan B has a REC deficiency starting in 2039,
while Plan D shows significant additional capacity and energy need due to unit retirements.

2.2 Alternative Plans

The 2023 Plan presents alternative paths forward for the Company to meet the future capacity and
energy needs of its customers, as well as applicable requirements for procuring and retiring RECs
under the Virginia RPS Program. Notably, planning work remains ongoing and necessary to test
the grid under different conditions to ensure system reliability and security in the long term.

The Company’s options for meeting customers’ future capacity and energy needs are: (i) supply-
side resources, (ii) demand-side resources, and (iii) market purchases. A balanced approach—
which includes the consideration of options for maintaining and enhancing rate stability, increasing
energy independence, promoting economic development, incorporating input from stakeholders,
and minimizing adverse environmental impact—will help the Company meet growing demand
while protecting customers from a variety of potential challenges.

The Company presents five Alternative Plans designed to mcet customers’ nceds in the futurce
under different scenarios, which were designed using constraint-based least-cost planning
techniques and proven technologies:

e Plan A: This Alternative Plan presents a least-cost plan that meets only applicable carbon
regulations and the mandatory Virginia RPS Program. The Company presents this
Alternative Plan in compliance with prior SCC and NCUC orders and for cost comparison
purposes only. For Plan A, the Company did not force the model to select any specific
resource and did not exclude any reasonable resource. Consistent with this directive from
prior orders, the Company did not exclude carbon-emitting resources as an option to
reliably meet customers’ energy and capacity needs and allowed the model to select the
retirement dates for existing units on a least-cost optimization basis without regard for other
factors that the Company considers when evaluating unit retirements. It is important to
emphasize that Altemative Plan A does not meet the development targets for solar, wind,
and energy storage resources in Virginia established through the VCEA. The Company
does not consider Plan A as a true alternative path forward based on these concerns, as well
as the over-reliance on third-party solar PPAs to meet customer needs, which comes with
risks related to accountability and project execution. It is worth noting that even in Plan
A, where all of the Company’s existing resources stay online, a significant amount of new
development is required to meet growing customer capacity and energy needs.

e DPlan B: This Alternative Plan includes the significant development of solar, wind, and
energy storage resources envisioned by the VCEA. Plan B preserves existing generation
resources and adds an additional 2.9 GW of combustion turbine (“CT”) generation to
address future system reliability, stability, and energy independence issues. This allows
the Company to maintain reliability while continuing to develop extensive renewable
generation. Over the Study Period, this Alternative Plan includes the development of
nearly 19 GW of additional solar capacity, approximately 2.6 GW of additional offshore
wind capacity, 0.6 GW of new onshore wind, approximately 5.1 GW of additional energy
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storage capacity, and approximately 1.6 GW of SMRs. Even with the preservation of
existing generation, additional CT generation, and the significant development of
renewable generation, Plan B requires an increase in capacity import limits beginning in
2039 and the purchase of over 4 GW of capacity in 2041 and beyond.

LELREHEEET

e Plan C: This Alternative Plan is like Plan B in preserving existing generation and adds CT
generation to address future system reliability, stability, and energy independence issues,
with identical assumptions regarding the retirement of existing Company-owned carbon-
emitting generation. Plan C differs from Plan B in that all new generation resources were
selected on a least-cost optimization basis without regard for the development targets for
solar, wind, and energy storage resources in Virginia established through the VCEA.

e Plan D: This Alternative Plan uses similar assumptions as Plan B but retires all Company-
owned carbon-emitting generation by the end of 2045, resulting in zero COz emissions
from the Company’s fleet in 2046. In order to retire these units, the Company will need to
build and buy significant incremental capacity to reliably meet customer load. Plan D
shows the Company building approximately 3.4 GW of incremental solar, 4.6 GW of
incremental energy storage, and 3.2 GW of incremental SMRs to meet this need when
compared to Plan B. Even with the additional SMRs and the preservation of 970 MW of
new CT generation, assumed hydrogen capable by 2045, along with a significant
incremental increase in energy storage, Plan D results in the Company purchasing over
10.8 GW of capacity and 13 GW of energy in 2045 and beyond, raising concerns about
system reliability and energy independence, including reliance on out-of-state capacity to
meet customer needs. In addition, there is no guarantee that other states will maintain
dispatchable generation that will be available for purchase when the Company needs
incremental power. This will depend greatly on the energy policy and load growth in
neighboring states. Over time as more renewable energy and energy storage resources are
added to the system and as other technology advances, the Company will continue gaining
knowledge about the impact of such system changes to assess the ability of a Plan D
approach to maintain system reliability,

e Plan E: This Alternative Plan is like Plan D in retiring all Company-owned carbon-emitling
generation by the end of 2045. Plan E differs from Plan D in that all new generation
resources were selected on a least-cost optimized basis without regard for the development
targets for solar, wind, and energy storage resources in Virginia established through the
VCEA. Like Plan D, under Plan E the Company would need to build and buy significant
incremental capacity to reliably meet customer load. Over time as more renewable energy
and energy storage resources are added to the system and as other technology advances,
the Company will continue gaining knowledge about the impact of such system changes to
assess the ability of a Plan E approach to maintain system reliability.

All Altenative Plans utilize the load forecast prepared by PJM; assume a capacity factor for solar
resources based on the lower of the design capacity factor or the three-year average of the
Company’s existing solar facilities in Virginia; and assume Virginia exits RGGI before January 1,
2024.
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Figures 2.2.1 through 2.2.5 show the build plans for each Alternative Plan. The resource additions
shown in these figures are incremental to existing generation and approved generation under
construction, including solar and storage projects from CE-1, CE-2, and CE-3; nuclear license
extensions; and nearly 2,600 MW of offshore wind.

Fxgure 2.2.1: Alternatlve Plan A (Nameplate MW)
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Fi igure 2 2 2 Alternatwe Plan B (Nameplate MW
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o Figure 2.2.3: Alternative Plan C (Nameplate MW)
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Flgure 2 2 4 Alternatwe Plan D (Nameplate MW)
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Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas).
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Notes: “COS” = cost of service; “PPA” = power purchase agreement; “DER” = distributed energy resources, whether Company-
owned or PPA; “Wind” includes both on and offshore wind units; “CH 7&8” = Chesterfield Units 7&8 (gas); “SA” = South
Anna; “CL1&2” = Clover Units 1 & 2 (coal); Rosemary (oil); “DT” = Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs
(gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas); “BG” = Bear Garden (gas); “LS” = Ladysmith CTs
(gas/oil); “Mt Storm” = Mount Storm in West Virginia (coal); “3x1”= Greensville, Brunswick and Warren (gas); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas).

Charts showing the capacity (summer), energy, and REC positions assuming the build plans shown
in each Alternative Plans are provided in Appendix 2A. Winter capacity charts for each
Alternative Plan are provided in Appendix 5T. Solar resources provide little capacity for winter
peaks, while wind, nuclear and fossil resources produce more in the winter than in the summer. A
diverse resource mix will ensure that the Company is able to meet the needs of customers during
extreme weather events in both the summer and winter months.

The SCC directed the Company to consider market purchases during the winter from the PJM
wholesale market or from merchant generators located in the DOM Zone. The Company is
concerned that overreliance on the market for purchases could present issues if other states within
PJM build significant amounts of solar generation and those zones expect the market to provide
energy at the same time the Company is expecting that energy (e.g., extended cloudy winter
periods). If that were to become reality, either energy shortages or extreme price spikes would
occur. Concerning purchases from merchant generators located within the DOM Zone, those
generators would likely be needed to meet the non-DOM LSE load within DOM Zone;-which-is
also—winterpeaking. The merchant generators located within the DOM Zone are likely also
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committed to PJM or specific customers. That said, this is not public information, making it
difficult for the Company to incorporate those potential resources into its planning. See Appendix
2B for the capacity-related information directed by the SCC.

All Alternative Plans show that a growing capacity and energy need will require a diverse mix of
resources and an increased reliance on market purchases, even under normal weather conditions
and with very few unit retirements. These plans demonstrate that solar, wind, and storage will be
the majority of the Company’s generation development over the next fifteen years. Until new zero
carbon dispatchable generation options are developed or reach commercial viability, gas units are
among the most affordable and reliable options for new generation that can quickly adjust output
with changes in intermittent output. With normal weather modeling in Plans A, C, and E these
combustion turbine facilities were economically selected by the model by 2035 at the latest.
However, to address energy and capacity needs during more extreme weather scenarios, especially
in the winter, the Company included 970 MW of new CT generation as early as 2028 in Plans B
and D. These units will be capable of blending hydrogen in the future and critical to meeting grid
reliability needs much sooner than 2035.

Figure 2.2.6 shows projected CO2 emissions from the Company’s fleet for the duration of the
Study Period. Due the changes in retirements, as well as higher capacity factors for the Company’s
existing generators driven by the higher 2023 PJM Load Forecast, carbon emission projections are
increasing. Both the build plans and the carbon projections in all five Alternative Plans are similar
for the first ten years. While Plans D and E show no Scope 1 emissions by 2045, the level of
purchased power required to make the necessary retirements possible would have a Scope 3
emissions impact. ICF Resources, LLC (“ICF”) forecasts show gas remaining as the margin
generator throughout the Study Period. Through the energy transition, the Company will continue
to monitor PJM Margin Emissions rates and evaluate the regional emissions impacts of running
existing units versus relying on purchasing power from the market.
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Figure 2.2.6 — System COz Output from Company Fleet for Alternative Plans
(based on current technology)
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. 2.3 Reliability Analyses of Alternative Plans

‘ The Company completed a high-level assessment of the potential reliability of the Company’s
transmission system under the build plans shown in Alternative Plans A through E, with the goal
of identifying any potential reliability concerns. A significant factor in future transmission system
reliability is the retirement of synchronous generation facilities. Based on the complexity and the
time it takes to complete this type of analysis, the Company used preliminary versions of
Alternative Plans A through E in this 2023 Plan, the 2022 PJM Load Forecast, and the 2022 model
series for 2035 and 2045 for the reliability studies. Given the significant increase in load in the
2023 PJM Load Forecast compared to the 2022 PJM Load Forecast, the potential reliability
concems identified are likely understated. The Company provides a summary of its assessment
here, with additional details provided in Chapter 7:

o Plan A: The Company does not have significant transmission system reliability concerns
under the build plan shown in Plan A. While Plan A includes a significant amount of new
intermittent solar generation, Plan A also maintains the majority of the Company’s existing
fleet of synchronous generation facilities and constructs additional quick-start and
dispatchable combustion turbines, both of which would help the transmission system
maintain reliability and continue to run similarly to how it runs today.

e Plan B: The Company does not have significant transmission system reliability concerns
under the build plan shown in Plan B. Plan B includes a significant amount of new
intermittent renewables compared to Plan A. However, Plan B also maintains a large
amount of the Company’s existing fleet of synchronous generation facilities and includes
the addition of new SMRs. The combination of existing generation and the new SMRs
help the transmission system maintain reliability and continue to run similarly to how it
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runs today. Notably, Plan B incorporates approximately $6 billion of transmission
infrastructure to account for the higher level of imports needed to meet demand by 2040.

» Plan C: The Company does not have significant transmission system reliability concerns
under the build plan shown in Plan C, as it only varies from Plan B minimally.

¢ PlanD: The Company has system reliability concerns under the build plan shown in Plan
D due to the retirement of all carbon-emitting units—the traditional synchronous
generators relied on for system reliability—by the end of 2045. The Company’s analysis
showed suboptimal primary frequency and inertia response following the retirement of a
large synchronous generation. The average fault current over the Company system
decreased when compared to Plans A, B, and C. Notably, Plan D incorporates
approximately $10.9 billion of transmission infrastructure to account for the higher level
of imports needed to meet demand.

e Plan E: The Company has the same system reliability concerns under the build plan shown
in Plan E, which varies from Plan D minimally.

2.4 NPV Results

The Company evaluated the Alternative Plans to compare the NPV utility costs for each build plan
over the Study Period. Figure 2.4.1 presents these NPV results on the “Total System Costs” line,
as well as the estimated NPV of proposed investments in the Company’s transmission and
distribution systems, broken down by specific line item.

‘ Figure 2'471. -kNPV Results

Total System Costs $88.5 $100.2 $99.7
Grid Transformation Plan

. 1.6 1.6
(Net of Benefits) 5(1.6) $(1.6) 5(1.6)
Strategic Underground $0.7 $0.7 $0.7 $0.7 $0.7
Program
Transmission $22.2 $28.4 $28.4 $33.1 $33.1
Total Plan NPV $109.7 $127.7 $127.2 $140.9 $138.0
Plan Delta vs. Plan A $ - $18.0 $17.5 $31.2 $28.3

Notes: As previously ordered by the SCC, this figure includes incremental cosl estimates associated with transmission and
distribution investments. All costs are estimates and will vary bused on the actual gencrution, transmission, and distribution
infrastructure developed to meet customer necds. (1) Total system costs include the results from Figures 2.2.1 through 2.2.5 plus
approved, proposed, future, and generic DSM, as applicable; cosls related to environmental laws and regulations; renewable
energy inlegration costs; and REC banking as discussed in Section 4.7.4, REC-Related Assumptions. (2) All NPVs are
calculated with a 6.52% discount rate. (3) Numbers may not add due (o rounding,

2.5  Virginia Consolidated Bill Analysis

The Company completed a consolidated bill analysis for each Alternative Plan presented in the
2023 Plan. This analysis encompasses three different customer classes and spans 2019 through
2035.
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The Company calculated projected bills for each customer class under each Alternative Plan based
on requirements set by the SCC (“Directed Methodology™). These requirements direct that the
Company use constant class allocation factors across time and no sales growth, either at the system
or class level, in its calculations. As discussed in prior proceedings, the Company believes that
this methodology results in overstated bill projections because it does not reflect anticipated
growth in sales over the period on which each build plan is based.

Given these concerns with the Directed Methodology, the Company has also calculated projected
bills under each Alternative Plan using a forecasted system and class sales growth and the
associated class allocation factors (“Company Methodology™).

The electric bill of the Company’s typical residential customer in Virgima (i.e., one that uses 1,000
kWh per month) was $122.66 as of December 31, 2019. As of May 1, 2020, this typical bill was
$116.18, with the decrease largely attributable to a significant reduction in the fuel factor. Figure
2.5.1 presents the summary results of typical residential customer bill projections under both the
Company Methodology and the Directed Methodology based on Alternative Plan B for 2030 and
2035.

Figure 2.5.1 shows that, when using the Company Methodology and a baseline of May 1, 2020,

the typical residential customer’s bill is expected to increase at a compound annual growth rate

(“CAGR”) of 2.6% through 2035. When using the Company Methodology and December 31,

2019, as the baseline, the projected increase in the typical residential customer’s bill is
5 approximately 2.2% on a compound annual basis.

As an additional point of comparison, in July 2008—the year following passage of the Virginia
Electric Urility Regulation Act—the electric bill of the Company’s typical residential customer in
Virginia was $107.20. Using 2008 as the baseline, the projected CAGR for the typical residential
customer bill through 2035 is approximately 1.8% using the Company Methodology.




N

Figure 2.5.1: Residential Bill Projection (1,000 kWh per Month)

Plan B - Company Methodology { Plan B — Directed Methodology
(includes load growth) (excludes load growth)

Projected | CAGR CAGR | Projected | CAGR CAGR

Bill Dec. 2019 Ma 2020 Bill Dec. 2019 | May 2020
Dec. 31, 2019 $122.66 | Cni o | $122.66 |3EE o
May 1, 2020 $116.18 $116.18 |Z5
Year End 2030 $167.34 $193.12 4.2% 4.9%
Year End 2035 $174.15 $235.40 4.2% 4.6%
Total Bill Increase o & Al
(May 2020-2035) $57.97 (e s11922 |

Note: Derived using the system resources selected in Allcm'mvc PlanBi mcorpomlmg 1 the Compuny Muhodology lor the purposcs
of the future billing analysis, including forecasted sales growth and forecasted class allocation factors.

The typical Company residential customer in Virginia (i.e., one who uses 1,000 kilowatt-hours of
electricity per month) pays $140.25 as of January 1, 2023, which on a per-unit basis is
approximately 14.03 cents per kilowatt-hour (“¢/kWh™). This figure compares favorably to the
national average (15.47¢/kWh) and the regional averages for the South Allantic (14.04¢/kWh),
Middle Atlantic (19.86¢/kWh), and New England (29.74¢/kWh) states as reported in the U.S.
Energy Information Administration’s (*EIA”) electric power monthly release with data for January
2023.

2.6  Sensitivity Analyses

The Company conducted several sensitivities for this 2023 Plan to show the potential paths
forward under different future conditions consistent with SCC and NCUC requirements. For all
sensitivities, the Company re-optimized the build plans applying different assumptions.

First, the Company conducted sensitivities related to RGGI based on the uncertainty discussed in
Section 5.2.3, Environmental Regulations. The base assumptions for Altermative Plans A through
E all use a commodity price forecast that assumes Virginia exits RGGI before January 1, 2024.
For its sensitivity analyses, the Company used a commodity price forecast that assumes Virginia
stays in RGGI and includes a RGGI-related cost adder on all Virginia carbon-emitting generators.
Figure 2.6.1 compares the Alternative Plans under their base case assumptions with the Alternative
Plan assuming Virginia stays in RGGI. As the table shows, it would be more expensive for
customers if Virginia remains in RGGI, while making a negligible difference in the Company’s
carbon emissions.
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~__ Figure 2.6.1: 2023 Plan Sensitivities on Virginia in RGGI

Approximate CO: Emissions from

Plan NPV Total ($B) Company in 2048 (Metric Tons)
Base Plan Va. in RGGI Base Plan Va. in RGGI
Plan A $109.7 $111.5 438 M 435M
Plan B $127.7 $129.3 359M 358 M
Plan C $127.2 $129.1 36.0 M 359M
Plan D $140.9 $142.5 0 0
Plan E $138.0 $139.7 0 0

Second, the Company conducted sensitivities using different load forecasts. As discussed above,
Alternative Plan B utilizes the 2023 PJM Load Forecast. The Company increased and decreased
the 2023 PJM Load Forecast by 5% to show the build plans under high and low load forecast
scenarios. The Company also ran a sensitivity using the 2023 Company Load Forecast. Finally,
the Company ran a sensitivity reflecting only approved energy efficiency programs as required by
the SCC. Figure 2.6.2 shows the results of these sensitivities.

Figure 2.6.2: 2023 Plan Sensitivities on Load Forecast

PlanB(PIM | PlanBwith | PlanBwith | PlanBwith | ©a0 BN
Load PJM High PJM Low Company é"':e
Forecast) Load Forccast | Load Forecast | Load Forecast Effi erey
iciency
NPV Total ($B) $127.7 $137.9 $110.2 $129.7 $127.8
Approximate CO:
Emissions from Company 359M 39.2M 345M 38.7M 38.6 M
in 2048 (Metric Tons)
Solar (MW) 10,875 15-yr | 10,875 15-yr | 10,875 15-yr | 10,875 15-yr | 10,875 15-yr
19,875 25-yr | 20,475 25-yr | 19,917 25-yr | 19,875 25-yr | 20,235 25-yr
Wind (MW) 3,040 15-yr | 3,040 15-yr | 3,040 15-yr | 3,040 15-yr | 3,040 15-yr
3,220 25-yr | 3,22025-yr | 3,22025-yr| 3,22025-yr| 3,220 25-yr
2370 15-yr| 2,370 15-yr | 2,370 15-yr| 2,370 15-yr| 2,370 15-yr
Storage MW) 5,190 25-yr | 4,17025-yr | 4,050 25-yr | 5,040 25-yr | 5,370 25-yr
Y Yy
804 15-yr 804 15-yr 268 15-yr 536 15-yr 485 15-yr
Nuclear (MW) 1,608 25-yr | 1,60825-yr|  53625-yr| 134025-yr| 1,940 25-yr
Natural Gas Fired 2,910 15-yr| 2,425 15-yr 1,455 15-yr| 2910 15-yr| 1,455 15-yr
(MW) 2,910 25-yr| 2,91025-yr | 2,91025-yr| 291025-yr| 2,91025-yr
. -- 15-yr -- 15-yr -~ 15-yr -~ 15-yr -- 15-yr
Retirements (MW) -- 25-yr - 25-yr -- 25-yr -~ 25-yr -- 25-yr

Third, the Company ran input variations on Alternative Plan B to show the effect on NPV using a
range of possible costs. The Company first ran a sensitivity using different commodity price
forecasts. To provide sensitivities on fuel, energy, capacity, and REC prices, the Company used
two commodity price forecasts produced by ICF—the High Fuel Price commodity forecast and
the Low Fuel Price commodity forecast. See Section 4.4, Commodity Price Assumptions, for a
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R description of these forecasts and the interrelated nature of these commodity prices. The Company
then ran a sensitivity that increased and decreased the projected capital construction costs of
different resources by 10%. The Company also ran a sensitivity showing all solar resources at a
projected design capacity factor instead of the lower of the design capacity factor or the three-year
historical average capacity factor of the Company’s existing solar fleet in Virginia. Figure 2.6.3
shows the summarized results of this group of sensitivities.

Figure 2.6.3: 2023 Plan Sensitivities on NPV Costs

"Plan Diescription NPV Total (SB) %
Plan B $127.7
Plan B: High Fuel Prices $143.4
Plan B: Low Fuel Prices $124.9
Plan B: High Capital Construction Costs $134.7
Plan B: Low Capital Construction Costs $124.0
Plan B: Solar Design Capacity Factor $126.9




Chapter 3: Short-Term Action Plan

The short-term action plan provides the Company’s strategic plan for the next five years (2024 to
2029). The Company plans to proactively position itself in the short-term to meet its commitment
to clean energy for the benefit of all stakeholders over the long term. The Company also plans to
continue its analyses on how to meet both its clean energy goals and the requirements of the VCEA
while continuing to provide safe, reliable, and affordable service to its customers.

3.1

Generation

Over the next five years, the Company expects to take the following actions related to existing and
proposed generation resources:

File annual plans for the development of solar, onshore wind, and energy storage resources
consistent with the requirements established by the VCEA, including related requests for
approval of CPCNs and for prudence determinations related to PPAs;

Complete construction of CVOW with a target in-service date of late 2026;

Continue construction and begin operation of approved solar and storage projects;

Meet targets under Virginia’s mandatory RPS Program at a reasonable cost and in a prudent
manner, and submit annual compliance certification to the SCC;

Meet target under North Carolina’s renewable energy portfolio standard at a reasonable
cost and in a prudent manner, and submit its annual compliance report and compliance plan
to the NCUC;

Support ongoing NRC review of the subsequent license renewal application for North
Anna Units | and 2;

Continue development work for 970 MW of new gas-fired CTs, see Section 5.4.2,
Combustion Turbines,

Begin development of a backup LNG facility to support reliable operations of the
Company’s Greensville Power Station and possibly other stations;

Continue to make investments at existing generation units needed to comply with
environmental regulations;

Evaluate opportunities for uprates or increased capacity injection rights (“CIRs”) at
existing units;

Continue to evaluate potential unit retirements or replacement of existing units in light of
changing market conditions and regulatory requirements; and

Continue to evaluate pilot energy storage projects associated with the battery storage pilot
program established by the Grid Transformation and Securities Act of 2018 (“GTSA”).

Appendices 3A and 3B provide further details on each generation project under construction and
under development, respectively. The Company has not discontinued its pursuit of any potential
supply-side resources over the short-term since the 2020 Plan, the projected dates and nameplate
capacity in each year has simply shifted with actual development activity.

3.2

Demand-Side Management

Over the next five years, the Company will continue to identify and propose new, revised, or
bundled DSM programs that work towards the spending targets of the GTSA and the energy
savings targets of the VCEA in conjunction with the established DSM stakeholder process and the
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recommendations from the Company’s long-term DSM plan. The Company is currently
conducting an appliance saturation study and, once completed, will begin a new DSM market
potential study in 2023, with results expected in early 2024.

In Virginia, the Company filed its Phase XI DSM application in December 2022, seeking approval
of five new DSM programs (one of which is a pilot) and four new program bundles. The SCC is
expected to issue its final order on the application in August 2023,

In North Carolina, the Company will continue its analysis of future programs and will file for
approval in North Carolina for those programs that continue to meet Company requirements for
new DSM resources and have been approved in Virginia, while also meeting the expectations of
the NCUC regarding cost-effectiveness.

33 Transmission

Over the next five years, the Company will continue to assess its transmission system and construct
facilities required to meet the needs of its customers. Generally, the Company anticipates
transmission facilities will be needed to rebuild aging infrastructure, interconnect data center
customers, address reliability criteria violations, and interconnect new renewable energy projects.
Appendix 3C provides a list of planned transmission projects during the Planning Period, including
projected cost per project as submitted to PJM. Appendix 7A lists the transmission lines under
construction.

The Company will also continue its work to study the transmission system reliability needs
resulting from the addition of significant renewable energy resources and the potential retirement
of synchronous generator facilities, as discussed in Chapter 7.

34 Distribution

Over the next five years, the Company will continue to assess its distribution grid, adapt the
distribution grid to meet the needs of a modernized system, and implement solutions and programs
to meet the needs of its customers both today and in the future. Specifically, the Company expects
to take the following actions related to its distribution grid:

e Continue implementing the Grid Transformation Plan, including initiatives to facilitate the
integration of DERs, enhance distribution grid reliability, resiliency, and security, and
improve the customer experience;

e Continue publishing hosting capacity maps for utility-scale DERs, net metering DERs, and
transportation electrification;

e Explore the use of energy storage systems as non-wires alternatives for distribution grid
support using a standardized screening process;

e Continue developing integrated distribution planning capabilities, including advancing

load and DER forecasting capabilities;

Continue its Strategic Undergrounding Program (“SUP™);

Continue to expand EV program offerings for customers;

Continue to pilot vehicle-to-grid technology through the Electric School Bus Program;

Continue to pilot battery energy storage systems (“BESS”) as grid support and resiliency

resources; and

38

DLDOTEOEL.




¢ Expand its rural broadband program to bridge the digital divide and serve the unserved
communities in Virginia.
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Chapter 4: Generation — Planning Assumptions

The generation planning process begins with the development of a long-term annual peak and
energy requirements forecast. Next, existing and approved supply- and demand-side resources are
compared with expected load and reserve requirements. This comparison yields the Company’s
expected future capacity and energy needs to maintain reliable service for its customers over the
Study Period. The Company also completes a retirement analysis on certain existing generating
resources to determine the feasibility of continuing to maintain and operate those resources. Next,
a feasibility screening is conducted to identify a set of future supply-side resources potentially
available to the Company, along with their individual characteristics, using input assumptions such
as fuel prices, emissions costs, maintenance costs, and resource costs. Additionally, the Company
incorporates the cost-benefit screening used to detenmine demand-side resources that could
potentially fit into the Company’s resource mix. These potential resources and their associated
economics are next incorporated into the PLEXOS model—a utility modeling and resource
optimization tool—along with any regulatory requirements (e.g., the requirements in the Virginia
RPS Program) and reasonable constraints (e.g., capacity import limits). The Company then
develops a set of alternative plans using PLEXOS that represent future paths forward considering
the major drivers of [uture uncertainty, The Company develops these alternative plans in order to
test different resource strategies against scenarios that may occur given future market and
regulatory uncertainty. The NPV system costs from PLEXOS include the variable costs of all
resources (including emissions and fuel), the cost of market purchases, and the fixed costs of future
resources.

The Company currently models its system in PLEXOS based on hourly data. This 2023 Plan does
not incorporate sub-hourly analysis because of the challenge the Company faced to solve the model
with a significantly higher load forecast. Especially for net zero modeling, a single model run
could take as long as 18 hours to solve with hourly data. Sub-hourly analysis will require sub-
hourly inputs based on historical performance for all resource types that could represent the
operating characteristics of those resources for future projections. In addition, the Company must
use internal information to establish the adjusted reserve margin and coincidence factor, because
PJM does not provide this level of detail. Additionally, sub-hourly pricing would be very difficult
to accurately predict and significantly increase the cost of forecasting. Nevertheless, the Company
will continue to consider sub-hourly analysis in future Plans and update filings once the required
inputs and processes are developed and validated. Sub-hourly analysis would capture the potential
benefits from ancillary service markets. For example, sub-hourly analysis would be able to capture
the benefits that battery energy storage systems could offer to the regulating services.

In this 2023 Plan, the Company relies on several assumptions for its integrated resource planning
process. This chapter discusses these assumptions related to load forecasting, capacity market,
commodity prices, construction costs, federal tax credits, new resource, carbon, and modeling.
The Company updates its assumptions annually to maintain a current view of relevant markets,
the economy, and regulatory drivers.

4.1 Load Forecast
The 2023 Plan presents two load forecasts: (i) the 2023 PJM Derived Load Forecast and (ii) the
2023 Company Load Forecast. The 2023 PJM Derived Load Forecast was used in the development
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of all Alternative Plans. However, because of the limited nature of the information provided by
PJM, as well as reasons described tn Section 1.1, PJM Load Forecast and Energy Transition
Risks, the Company presents and discusses the 2023 Company Load Forecast as well and presents
a sensitivity using the Company Load Forecast. Figures 4.1.1 and 4.1.2 compare these two load
forecasts and provide historical peak load and energy. Note that historical data in the charts is not
weather normalized and is also not adjusted for retail choice. Both load forecasts include a
downward post-model adjustment for energy efficiency and retail choice, as described further in
Section 4.1.3, Energy Efficiency Adjustment, and Section 4.1.4, Retail Choice Adjustment,
respectively.

Overall, the 2023 PJM Derived Load Forecast anticipates summer peak demand and energy CAGR
for the DOM LSE of approximately 2.9% and 4.2%, respectively, over the Planning Period. The
2023 Company Load Forecast anticipates DOM DEV LSE summer peak demand and energy
forecast CAGR of 3.2% and 4.2%, respectively.

Figure 4.1.1 - DOM LSE Non-Coincident Peak Load Forecast Comparison
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Figure 4.1.2 - DOM LSE Annual Energy Comparison
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A 10-year history and 15-year forecast of sales and customer count at the system level, as well as
a breakdown at Virginia and North Carolina levels, are provided in Appendices 4A through 4F.
Appendix 4G provides a summary of the summer and winter peaks used in the Company Load
Forecast. The 3-year actual and 15-year forecast of summer and winter peak, annual energy, DSM
peak and energy, and system capacity are shown in Appendix 4H. Appendix 41 provides the
reserve margins for a 3-year actual and 15-year forecast, and Appendix 4] provides the 3-year
actual and 15-year forecast summer and winter peaks to show seasonal load. Finally, the 3-year
historical load for wholesale customers is provided in Appendix 4K. See Appendix 4L for load
duration curves for the years 2023, 2028, and 2038 with and without DSM. The information
provided in Appendices 4A through 4F and 4K use the Company Load Forecast because PJM does
not provide this level of detail.

4.1.1 PJM Derived Load Forecast

The Company utilized the DOM Zone load forecast as published by PJM in its 2023 PJM Load
Forecast Report dated January 2023 in the development of all Alternative Plans included in this
2023 Plan. The PJM website (www.PJM.com) contains information on the methods used by PJM

in developing this forecast.

To properly use the PIM load forecast in the development of this 2023 Plan, the Company needed
to adjust that forecast for modeling purposes. Since PJM does not provide a DOM LSE forecast,
the Company first scaled down the PJM DOM Zone coincident peak load forecast and energy
forecast, and then extended it. The Company completed this in two parts. First, the Company
adjusted the forecast by taking out PJM’s DOM Zone data center forecast. This was then adjusted
down by utilizing comparable historical DOM LSE to DOM Zone load ratio. The Company then
adds back the data center forecast and makes a downward adjustment for retail choice customers
and energy efficiency forecasts. This method of scaling down of PJM forecast ensures that the
DOM LSE to DOM Zone ratios change in the forecast period appropriately. The Company then
extended the scaled-down non-data center forecast based on the 15-year growth rate and extended
the DOM LSE-level data center forecast using the Company’s forecast of declining annual
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increases, levelling off at 1% annually in 2043 and beyond. Finally, the Company added these
two components together.

ELRITKLRET

Figure 4.1.1.1 presents the 2023 PJM Derived Load forecast. The resulting summer peak demand
and energy CAGRs are 2.3% and 3.3%, respectively, between 2023 and 2048. Because PJM
considers the DOM Zone to be a summer peaking zone, the Company developed this 2023 Plan
using a summer peak to align with PYM’s DOM Zone summer coincident peak demand and energy
forecast.

SN
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Figure 4.1.1.1: 2023 PJM Load Forecast Adjusted to LSE Requirements

Year DOM Zone DOM LSE DOM Zone DOM LSE
Coincident Peak Equivalent Energy Equivalent
(MW) (MW) (GWh) (GWh)
2023 21,274 16,998 120,495 94,996
2024 22,126 17,266 128,855 98,886
2025 23,058 17,348 136,328 100,205
2026 24,823 18,019 150,796 106,193
2027 26,375 18,341 163,997 109,451
2028 27,906 18,715 177,605 113,308
2029 29.414 19,133 189,774 116,689
2030 30,794 19,622 201,819 121,115
2031 32,276 20,129 214,320 125,692
2032 33,641 20,752 226951 131,712
2033 34,957 21,415 237,408 137,118
2034 36,221 22,235 247,810 143,789
2035 37,367 23,104 257,503 151,151
2036 38,517 24,059 267,876 159,434
2037 39,690 25,050 276,725 167,093
2038 40,998 26,193 287,188 176427
2039 27,166 184,689
2040 28,017 192,019
204) 28,653 197,186
2042 29,084 200,851
2043 29.247 202,521
2044 29,396 204,543
2045 29,587 205,902
2046 29,767 207,618
2047 29,954 209,350
2048 30,159 211,450

Note: For years 2039 to 2048, the Company calculated the DOM LSE foreeast by adding the scaled-tlown non-data center foreeast
extended based on the 15-year growth rate with the DOM LSE-level data center forecast extended using the Company’s declining
data center growth rate forecast.

Overall, the 2023 PJM Load Forecast (published in January 2023) anticipates that summer peak
demand and net energy for the DOM Zone will increase at a CAGR of approximately 4.4% and
6.0%, respectively, between 2023 and 2038. This is markedly different from the 2022 PJM Load
Forecast that showed an increase at a CAGR of approximately 2.0% and 2.9%, respectively,
between 2022 and 2037. The key drivers for the forecast change are addressed in Section 1.1,
PJM Load Forecast and Energy Transition Risks.

4.1.2 Company Load Forecast
The 2023 Plan also includes the Company’s internally developed peak demand and energy
forecast. The Company ran a sensitivity on Alternative Plan B using this internally developed
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forecast instead of the PJM Derived Load Forecast, the results of which are shown in Section 2.6,
Sensitivity Analyses.

While the Company forecast and 2023 PJM forecast are in general alignment, the Company
continues to believe that its forecast is more appropriate to use than PJM’s forecast. Because the
Company forecasts sales and associated drivers at customer class level, the resulting forecast is
better able to capture region-specific load characteristics. As an example, PJM’s forecast
incorporates DSM reductions, but does not specifically incorporate Company DSM programs or
VCEA targets. While the Company attempts to account for VCEA targets in going from PJM
Derived forecast, it does so without any regard for DSM already embedded in PJM’s original DOM
Zone forecast. As another example, the Company has conducted a study to forecast EVs in its
service territory, PJM has not been able to conduct such detailed study for each of its load zones.
Additionally, since PJM’s forecast is prepared in the last quarter of the year, as new information
becomes available, the Company’s planning process wouldn’t be able to incorporate those changes
in its base case. This could potentially have a more significant impact as the Company shifts to an
October 15 deadline for its Plans using a January PJM load forecast. Finally, there are several
complexities encountered in converting the forecast from DOM Zone to DOM LSE that are
avoided by directly modeling the Company load, as done in the Company forecast. These are
some of the key reasons that support using the Company’s load forecast as opposed to PJM’s in
the long-term planning process.

At a high level, the Company’s load forecast is prepared using Company sales data and DOM LSE
peak and energy data. The sales data is adjusted by excluding data center sales and adding back
retail choice sales. The sales forecast process is described in the subsection titled Methodology
later in this section. The resulting sales forecast is then converted into an energy forecast using a
historical regression analysis of energy and sales. This is then followed by post-processing
forecast adjustments for data centers, retail choice sales, energy efficiency, behind-the-meter solar
and EVs. Finally, peak forecast is derived as described in the subsection titled Methodology
below. Figure 4.1.2.1 presents the 2023 Company Load Forecast. Overali, the Company
anticipates DOM LSE summer peak demand and energy forecast CAGRs of 2.6% and 3.4%,
respectively, between 2023 and 2048.

The primary refinements that the Company has made to its internal load forecasting methodology
since the 2020 Plan are as follows:

o DOM LSE sales, energy, and peak are now modeled directly. In the 2020 Plan, the
Company instead modeled the DOM Zone and then derived DOM LSE by utilizing a DOM
LSE to DOM Zone ratio.

e DOM LSE peak load is now derived using an hourly model incorporating variables from
the Company’s Sales Model. Use of an hourly peak model is consistent with PJM’s new
peak forecast methodology.

¢ Usage per customer is now modeled directly as opposed to modeling total residential sales.
Residential sales are then calculated as usage per customer multiplied by customer count.
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Modeling of usage per customer enables the Company to directly capture customer usage
trends, housing characteristics, and efficiency trends embedded in historical data.

e Data center sales, energy, and peak demand are now being forecasted as a standalone
category for the full forecast term, as opposed to just the first five years of the forecast
term, and are being applied to the Company’s sales, peak, and energy forecasts as an
adjustment. The forecast utilizes a Company-prepared internal data center forecast through
2048.

o The Company includes an adjustment to its sales, energy, and peak demand forecast to
account for future incremental EV load.

Figure 4.1.2.1: 2023 Company Load Forecast

Year DOM LSE Summer Peak DOM LSE Energy Forecast
Forecast (NCP) (MW) (GWh)
2023 17,730 95,423
2024 18,010 98,589
2025 18,157 99,262
2026 18,828 104,669
2027 19,173 107,384
2028 19,597 110,829
2029 20,021 114,070
2030 20,650 118,579
2031 21,346 123,503
2032 22,153 129,998
2033 23,019 135,928
2034 23,963 143,154
2035 24,972 151,046
2036 26,111 159,909
2037 27,220 168,151
2038 28,483 177,740
2039 29,629 186,513
2040 30,541 194,620
2041 31,361 199,934
2042 31,953 204,088
2043 32,230 206,250
2044 32,594 209,102
2045 32,821 210,586
2046 33,141 212,733
2047 33,509 214,902
2048 33,786 217,747




The following paragraphs describe the Company’s internal load forecasting process.

Methodology
The Company uses two econometric models with an end-use orientation to forecast sales, energy,

and peak demand. The first is a customer class level sales model (“Sales Model”) and the second
is a system level hourly load model (“Peak and Energy Models™). Both models were estimated
over a rolling 15-year historical period as each long-term forecast is developed.

Sales Model

The Sales Model incorporates separate monthly sales equations for residential, non-data center
commercial, industrial, public authority, street and traffic lighting, and wholesale customer classes.
The sales equation comprises total sales for all customer classes except for residential where a use
per customer forecast is developed and is then multiplied by a customer count forecast. The
monthly sales equations are specified in a manner that produces estimates of heating load, cooling
load, and non-weather sensitive load. In addition to developing a sales forecast, the primary role
of the Sales Model is to provide estimates of historical and projected weather sensitive appliance
stocks and non-weather sensitive base demand for use as exogenous variables in the Peak and
Energy Models.

The residential sales equation also relies on an algorithm that dynamically adjusts forecasted
appliance saturation and usage based on historical trends. These historical trends are determined
based on 2022 EIA surveys.

Peak and Energy Model
The Company’s Energy Model is derived from the sales model using a regression model utilizing

a historical relationship between monthly sales and monthly energy.

The Company’s Peak Model is comprised of 24 separate equations, one for each hour of the day,
with adjusted Company loads as the dependent variable. Prior to estimating the Peak Model
equations, historical hourly loads are adjusted by subtracting data center load and adding back
historical distributed solar generation and retail choice load. This adjustment is performed in order
to ascertain the true load rather than a load that is masked by these factors. The Company’s practice
1s to account for distributed solar and load management programs as supply resources, not as a
load modifier.

The Peak Model equations include a non-weather sensitive base demand variable, derived from
the estimated aggregate non-weather sensitive base demand components from the Sales Model as
well as a detailed specification of weather variables. The weather variables include interactions
between both current and lagged values of temperature, humidity, wind speed, sky cover, and
precipitation for five weather stations in conjunction with residential heating and cooling appliance
stocks. The Peak Model also employs indicator variables to capture monthly, day of week, time
of day, holiday, and other seasonal effects, as well as unusual events such as hurricanes that
produce widespread outages. Once the peak forecasts are derived, the data center forecast is added
back as well as adjustments for distributed solar, retail choice, incremental DSM load, and
incremental EV load.
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Electric Vehicle Forecast

The Company includes an adjustment to its sales, energy, and peak demand forecast to account for
future incremental EV load. Like data centers, a separate EV forecast is developed, and the
corresponding incremental sales are added to the appropriate residential or commercial sales
forecast as a model post-processing adjustment. The EV forecast was developed by Guidehouse,
Inc. Figures 4.1.2.2 and 4.1.2.3 reflect the EV peak and energy forecast, respectively.

Figure 4.1.2.2 - Electric Vehicle Peak Demand Forecast (MW)
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Figure 4,1.2.3 — Electric Vehicle Energy Forecast (GWh)
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Economic and Demographic Assumptions

The economic and demographic assumptions that were used in the Company Load Forecast models
were supplied by Moody’s Analytics (“Moody’s™), prepared in October 2022, and are included as
Appendix 4M. Figure 4.1.2.4 summarizes the economic variables used to develop the Company’s
sales forecast.
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Figure 4.1.2.4 - Major Assumptions for the Sales and Peak and Energ _
Compound Annual
Growth Rate (%)

2023 - 2028
Demographic:
Customers (000)
Residential 2,468 2,631 1.3%
Commercial 253 265 0.9%
Population (000) 8,708 8,878 0.4%
Economic:
Employment (000)
State & Local Government! 534 557 0.8%
Manufacturing 238 236 -0.2%
Government® 722 745 0.6%
Income ($)
Per Capita Real Disposable 47 953 53,591 2.2%
Price Index
Consumer Price (1982-84=100) 304 339 2.2%
VA Gross State Product (GSP) 513 585 2.7%
Note: (1) “State & Local Govemnment” = State (Commonwealth of Virginia) + Local (County + Municipalitics)

(2) “Government” = State (Commonwealth of Virginia) + Local (County + Municipalitics) + Federal Employment (Non-
Military)

Explanatory Variable Comparison

The Company relies on Virginia economic explanatory variable forecasts supplied by third parties
in the development of its load forecast. The supplier of these explanatory variable forecasts for
the 2023 Company Load Forecast was Moody’s; PJM also used explanatory variables from
Moody’s in the development of its 2023 Load Forecast.

Net Metering Forecast

The net metering forecast process is based on the three-parameter Bass Diffusion Model (“BDM™).
The BDM is fitted to actual net metering customer data to determine the three parameters of the
BDM, which are the coefficient of innovation, the coefficient of imitation, and the ultimate market
potential. The BDM model then determines the net metering customer forecast, which is then
translated into energy and peak using historical data.

Wholesale Power Sales

Appendix 4K provides a list of the wholesale power sales contracts with parties to whom the
Company has committed to providing full requirement wholesale power sales that are included in
the Company Load Forecast.

Results

The results of the Company’s forecast are represented in Figure 4.1.2.1. DOM LSE is forecasted
to be a summer-peaking system. The all-time summer unrestricted peak demand for the DOM
Zone 1s 21,156 MW and was set in August 2022. The corresponding DOM LSE peak value was

49




N

17,131 MW. However, during the recent winter period of 2022/2023, a significant DOM LSE
unrestricted peak was set at 17,813 MW. Nevertheless, consistent with the 2023 PJM Forecast for
the DOM Zone, the Company forecasts DOM LSE to be summer peaking.

DOM LSE peak and energy requirements are both estimated to grow annually at an approximate
CAGR of 3.2% and 4.2%, respectively, throughout the Planning Period.

4.1.3 Energy Efficiency Adjustment

The load forecasts in this 2023 Plan include a downward post-model adjustment for energy
efficiency (“EE”). The EE adjustment to the forecasts can be broken down into two distinct
categories. The first category (“Category 1 Programs”) consists of previously approved EE
programs that remain effective (i.e., that are still producing savings), along with programs that
were approved by the SCC in Case No. PUR-2021-00247. The second category (“Category 2
Programs™ or “generic” EE) represents unidentified EE programs and measures designed to meet
legislative directives. Specifically, the generic EE is designed to meet (i) the energy savings targets
in the VCEA for 2022 through 2025; (ii) a 5% energy savings target for 2026 and beyond; (iii) the
GTSA requirement to propose $870 million in EE programs by 2028; and (iv) at least 15% of EE
costs allocated to programs designed to benefit low-income, elderly, or disabled individuals or
veterans.

Alternative Plan A is only adjusted for Category 1 Programs. Alternative Plans B through E
include the additional adjustment for the Category 2 Program. The Company used the same
methodology from the 2022 Update to estimate the Category 2 Program in this 2023 Plan. This
methodology uses actual historic costs and savings from the Company’s EE programs to determine
an average dollar per kWh (“$/kWh”) saved price for low-income targeted programs and non-low-
income programs and then calculates the estimated projected costs to meet the VCEA energy
savings targets at the prescribed levels.

This approach to generic EE is a theoretical assumption used for modeling purposes only. The
actual costs and benefits of future EE will be dependent upon many factors, including the ability
of future vendors to deliver program savings at the fixed price, customer participation, and the
effectiveness of the program to be administered at that price. The Company assumed that the
energy efficiency savings target remains constant at 5% in 2026 and beyond based on current
projections of the ability of energy efficiency programs to meet these targets, as discussed further
in the Company’s pending DSM proceeding in Case No. PUR-2022-00210 and based on
limitations to the level of energy efficiency savings that can be cost-effectively achieved. That
said, the Company has provided sensitivities on Alternative Plan B under different load forecasts
to show the effect if the load forecast were to vary for any number of reasons; see Section 2.6,
Sensitivity Analyses.

Figures 4.1.3.1 and 4.1.3.2 identify the EE energy and capacity adjustments to the load forecasts
used in this 2023 Plan, respectively. Opt-out energy reductions reflected in Figure 4.1.3.1 refers
to large general service customers having more than one MW of demand from a single site who
have implemented energy efficiency measures at their own expense and have notified the utility
and the SCC’s Division of Public Utility Regulation of their non-participation in the energy
efficiency riders.
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Figure 4.1.3.1 — EE Energy Forecast Adjustment
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Figure 4.1.3.2 - EE Coincident Summer Peak Demand
Forecast Adjustment
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Figures 4.1.3.3 and 4.1.3.4 show the Company’s current capacity and energy position with DSM
modeled as a supply-side resource using unit retirement assumptions for Alternative Plan B.
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Figure 4.1.3.3 - Current Company Plan B Summer Capacity Position (2024 to 2048)
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Figure 4.1.3.4 - Current Company Plan B Energy Position (2024 to 2048)
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Figures 4.1.3.5 and 4.1.3.6 show the Company’s current capacity and energy position with DSM g
modeled as a supply-side resource using unit retirement assumptions for Alternative Plan B. &
o
Figure 4.1.3.5 - Current Company Plan D Summer Capacity Position (2024 to 2048)
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Figure 4.1.3.6 - Current Company Plan D Energy Position (2024 to 2048)
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Notes: “PPAs” = power purchase agreements; “DSM” = demand side management; “EE” = energy efficiency; “SA” = South
Anna; “CH7&8” = Chesterfield Units 7&8 (gas); “CL1&2” = Clover Units 1 & 2 (coal); “Rose”= Rosemary (oil); “DT” =
Darbytown CTs (gas/oil); “ER” = Elizabeth River CTs (gas/oil); “GN” = Gravel Neck CTs (oil); “PP6” = Possum Point 6 (gas);
“BG’ = Bear Garden (gas); “LS” = Ladysmith CTs (gas/oil); “Mt Storm” = Mount Storm in West Virginia (coal); “VCHEC” =
Virginia City Hybrid Energy Center (coal/gob/biomass); “Rem” = Remington (gas); “3x1”= Greensville, Brunswick and Warren
(gas).

4.1.4 Retail Choice Adjustment

The load forecasts in this 2023 Plan include a downward adjustment for customers within the
Company’s service territory who have chosen to purchase energy and capacity from third-party
retail electric suppliers under Va. Code § 56-577 (“Choice Customers™). To develop this forecast
the Company first identified the group of current Choice Customers. The Company then
determined the annual energy for this set of customers over 2022. Finally, the Company shaped
the total energy into hourly intervals using historic Choice Customer interval data.

The summation of each customer’s average annual energy and capacity use then formed the
starting point for the Choice Customer forecast. The Va. Code §56-577 A 3 customers, whose
most recent period demand exceeded five MWs, are also required to provide the Company a 5-
year written notice to return to Company service. The Company, to date, has not received such
written notice, and has not made any assumptions regarding customers returning to purchase
energy and capacity service from the Company. Figure 4.1.4.1 identifies the Choice Customer
peak demand and energy forecast adjustment in this 2023 Plan.
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Figure 4.1.4.1 — Retail Choice Adjustment
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4.1.5 Data Center Forecast

The Company serves the largest data center market in the world, located in 30 square miles of
Loudoun County. There are data centers located in other areas of Virginia, but roughly 80% of
the industry is located in Loudoun County. To put this in perspective, the aggregate of the next
six largest data center markets in the U.S. is not as big as Loudoun County’s market. The data
center industry in Virginia achieved a peak metered load of almost 2.8 GW in 2022. This load is
roughly 1.5 times the capacity of the Company’s North Anna nuclear facility.

Growth Prospects

The data center industry is one of the fastest growing industries worldwide. In the Company’s
service territory, the industry has grown on average 0.5 GW a year in the last three years. Since
2019, the Company has connected 75 data centers with an eventual capacity of 3 GW. These data
centers will ramp up to this capacity over time, so the Company expects this growth to materialize
over the next 3 to 5 years. The big drivers of current and future growth include: migration to the
cloud as companies outsource information technology functions, smartphone technology and apps,

- 5G technology, digitization of data, and artificial intelligence.

Types of Data Centers
The Company uses the following segments to describe, track, and forecast the industry:
1. Cloud — operating system in the sky (examples: Amazon, Microsoft, Google)
¢ Largest segment of the Company’s market
o Cloud providers own servers
2. Colocation — “hotel” for other companies (example: Digital Realty)
o Largest number of companies in the Company’s service territory
e Colocation providers do not own servers
3. Enterprise — dedicated facility (examples: Meta, banks)
e Small number of players
4. Fiber Interconnection Facility — routers of the network
¢ Small number of players and small size
5. Bitcoin Miner — dedicated to cryptocurrency
o No bitcoin operators in the Company’s service territory

Industry Consultant Reports

Several consultant companies publish periodic reports on the data center industry. These reputable
companies report only on the colocation segment because the big cloud providers not only build
their own facilities, but they also lease the most space from the colocation providers. However,
the cloud providers do not publish data on their own facilities. Therefore, the industry reports only
include data published in aggregate for the colocation industry; a cloud provider’s lease in a
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Figure 4.1.4.1 — Retail Choice Adjustment
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colocation facility will be in the industry report. Extrapolating this to the Company’s data center
market, these industry reports capture less than half of the data center business.

Forecasting Methodology
The Company has been tracking data and preparing forecasts for a long period of time and has

developed a very robust forecast methodology. Figure 4.1.5.1 compares the Company’s forecast
to actual data center demand for 2020-2022.

Figure 4.1.5.1 — Data Center Industry Peak Billed Demand in MW
Company Service Territory

Forecast and Results Variance % of
Forecast Variance
Year Forecast Actual Over/(Under) To Actual
2020 1,559 1,808 249 14%
2021 2,179 2,302 123 5%
2022* 2,848 2,767 (81) -3%

* 2022 was (he year of the transmission capacity constrainl.

The Company models industry demand growth using the following method:

o Segments the modeling using the eight largest or fastest growing customers and a ninth
model consisting of all remaining customers combined into one segment — nine models in
total
Statistically models sales in MWh including lost retail choice sales
Statistically models demand (MW) using three different approaches
o Approach 1: linear regression of demand
o Approach 2: polynomial regression of demand
o Approach 3; linear regression of sales to demand

o One of these three approaches is selected for each of the nine customer segments based on
customer provided intelligence
Estimate future retail choice conversions (lost MWh sales)

Develop high, medium, and low demand scenarios
In total, there are 27 models used to develop the forecast

Historical Growth in Billed Demand

Figure 4.1.5.2 highlights the growth of demand (MW) for the data center industry in the
Company’s service territory. Note the change in growth that occurred in 2019. Industry growth
was relatively flat until 2019 when it increased substantially. The dark black lines on the growth
illustrate this change. The dotted line is a polynomial trend line.
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Figure 4.1.5.2 — Data Center Historical Growth of Demand in Company Service Territory
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Each year, the Company prepares a 15-year forecast of data center load growth. This forecast is
consistent with the Company load forecast and is also provided to PJM as requested. Figures
4.1.5.3 and 4.1.5.4 reflect the LSE data center peak and energy forecast, respectively, incorporated
into this 2023 Plan.
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Figure 4.1.5.3 — DOM LSE Data Center Peak Demand Forecast (MW)
(Excludes Retail Choice)
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Figure 4.1.5.4 — DOM LSE Data Center Energy Forecast (GWh)
(Excludes Retail Choice)
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4.2 Capacity Market Assumptions

The Company participates in the PJM capacity planning process to ensure supply of capacity
resources for its customer load. As a member of PJM, the Company has the option to buy capacity
in order to satisfy the mandated reliability requirements either (i) through the reliability pricing
model (“RPM”) forward capacity market or (ii) through the fixed resource requirement (“FRR”)
alternative. PJM’s planning years (referred to as “delivery years” for RPM) run from June 1 to

May 31. The Company has satisfied its capacity obligation threugh—theRPMauectionin the
capacity market through May 31, 2025.

4.2.1 Short-Term Capacity Planning

As a PJM member, the Company is a signatory to PJM’s Reliability Assurance Agreement, which
obligates the Company to purchase sufficient capacity to maintain overall system reliability. PIM
determines these obligations for each zone using its annual load forecast and reserve margin
guidelines as inputs. PJM then conducts a capacity auction process for meeting these input
requirements up to three years into the future. This auction process includes the base RPM auction
as well as subsequent incremental auctions that are held to allow market sellers and PIM to adjust
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positions for changes such as construction delays or outage assumptions. This auction process
determines the clearing reserve margin and the capacity price for each zone for the delivery year
that is three years in the future.

PJM had the 2023/2024 base residual auction (“BRA™) in June 2022 and the 2024/2025 BRA in
December 2022. The 2025/2026 BRA is currently scheduled for June 2023, the 2026/2027 BRA
is scheduled for November 2023, and the 2027/2028 BRA is scheduled for May 2024. PJM has
proposed delaying the next capacity auction until June 2024, as it attempts to fast-track reliability
reforms to the capacity market design. If approved by FERC, subsequent auctions would be held
every six months.

Currently, the Company offers its capacity resources, including owned and contracted generation,
into its FRR Plan as a generation provider. As a LSE, the Company is obligated to provide
sufficient generation to cover its load obligation. The load obligation is calculated using PJM’s
most current load forecast and planning parameters such as equivalent forced outage rate demand
(“EFORA"} and reserve margin requirements.

The Company currently satisfies its capacity obligation (hrough the FRR alternative. This
alternative allows the Company to self-supply its capacity obligation. Importantly for modeling
purposes, however, the modeling is indifferent to whether the Company satisfies its capacity
obligation through the RPM auction or through the FRR alternative. Operating under the FRR
alternative, the Company would self-supply its capacity obligation. Instead of collecting a capacity
revenue stream for generating resources, the Company assumes generating resources would obtain
capacity benefit by avoiding capacity market purchases. For modeling purposes, the Company
would continue to use capacity market forecasts and assume generating resources collect capacity
benefits by avoiding capacity purchases under FRR. Further, the modeling is indifferent to
whether the Company operates under the FRR alternative because the Company models the
forecasted reserve margin at the minimum reserve margin, which is also the obligation under FRR.

4.2.2 Long-Term Capucity Planning — Reserve Requirements

The Company uses PJM’s reserve margin guidelines to determine its long-term capacity
requirement. PJM conducts an annual reserve requirement study to determine an adequate level
of capacity in its footprint to meet the target level of reliability, measured as a loss of load
expectation equivalent to one day of outage in ten years. To satisfy the NERC and Reliability First
Corporation Adequacy Standard BAL-502-RFC-02, Planning Resource Adequacy Analysis,
Assessment, and Documentation, PJM’s 2022 Reserve Requirement Study recommended using an
installed reserve margin of 14.9% for delivery year 2023/2024, 14.8% for 2024/2025, 14.7% for
2025/2026, and 14.7% for 2026/2027.

PJM develops reserve margin estimates for planning (delivery) years (June to May) rather than
calendar years. Because PJM is a summer peaking entity, and because the summer period of PJM’s
planning year coincides with the calendar year summer period, calendar and planning year reserve
requirement estimates are determined based on the identical summer period. For example, the
Company uses PJM’s 2023/2024 delivery year assumptions for the 2023 calendar year in this 2023
Plan because it represents the expected peak load during the summer of 2023,




The Company makes one assumption when applying the PJM reserve margin to the Company’s
modeling efforts. Since PJM uses a shorter planning period than the Company (/.e., ten years for
PJM rather than 15 years for the Company), the Company uses the most recent PJM Reserve
Requirements Study and assumes the reserve margin value for delivery year 2023 would continue
throughout the Study Period. Figure 4.2.2.1 shows the adjusted load forecast used in the modeling
of Alternative Plans A through E.

Figure 4.2.2.1 — PJM Derived Coincident Peak Load Forecast for DOM LSE
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All Altemative Plans were optimized to meet the PIM coincident summer peak load forecast as
discussed in Section 4.1.1, PJM Derived Load Forecast, which is labeled as “Minimum PJM
Reliability Requirement (Net of DSM/EE)” in Figure 2.1.1, as well as the capacity figures in
Appendix 2A.

Actual reserve margins in each year may vary based upon the outcome of the forward RPM
auctions, revisions to the PJM RPM rules, and annual updates to load and reserve requirements.
Appendix 4H provides a summary of PJM’s summer and winter peak load and energy forecast,
while Appendix 41 provides a summary of projected PJM reserve margins for summer peak
demand.

4.3  Capacity Value Assumptions

Since the fall of 2018, PJM has been developing a probabilistic analysis aimed at valuing the
capacity value of renewable energy resources. This approach utilizes a concept called effective
load carrying capability (“ELCC”). As defined by PJM, ELCC is a measure of the additional load
that a particular generator of interest can supply without a change in reliability. ELCC can also be
defined as the equivalent MW of a traditional generator that results in the same reliability outcome
that a particular generator of interest (such as an intermittent generator) can provide. The metric
of reliability used by PJM is loss-of-load expectation, a probabilistic metric that is driven by the
timing of high loss-of-load probability hours. Therefore, PJM states that a resource that
contributes a significant level of capacity during high-risk hours will have a higher capacity value
(i.e., a higher ELCC) than a resource that delivers the same capacity only during low-risk hours.
“High-risk hours” are those hours during which PJM expects the peak demand to occur.
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For the purposes of the 2023 Plan, the Company utilized the December 2022 PJM ELCC study to
estimate the capacity value of solar, wind, and storage resources, which is the most recently
available guidance from PJM. This approach indicated the capacity value of tracking solar is
currently 55%, decreasing over time as solar saturation grows. For offshore wind, the capacity
value is currently 43%, and decreases over time as offshore wind saturation grows. This is an
increase from the value of 40% published in the December 2021 PJM ELCC study. For onshore
wind, the class rating is 18%. For energy storage, the starting capacity value is 82% for four-hour
systems, and increases after 2026.

PIM currently performs its ELCC calculations at the hourly or daily level. PJM publishes ELCC
values for these resource types for a ten-year period through 2032; beyond 2032, the Company
used projected ELCC values provided by ICF for the remainder of the Study Period.

On January 25, 2023, PJM stakeholders approved manual and governing document changes for a
solution package that addresses the CIRs for ELCC Resources Issue Charge. CIRs are the right to
input generation as a capacity resource into the transmission system at the point of interconnection
where the facility connects to the PJM transmission system. The new process will begin to apply
CIRs in the ELCC studies and performance adjustment calculations by capping the hourly wind
and solar outputs at the CIR level starting with the 2025/2026 BRA and may result in an immediate
capacity value reduction for wind and solar. These document changes were approved by the FERC
in April 2023, and PJM will include the new modeling assumptions in future ELCC studies. For
this reason, the Company has not incorporated any assumptions related to potential future changes
into the modeling completed for this 2023 Plan,

4.3.1 Capacity Price Forecasting Methodology
In most wholesale electricity markets, electric power generators are paid for providing:

o Energy: the actual electricity consumed by customers;

o (Capacity: standing ready to provide a specified amount of electric energy; and

» Ancillary services: a variety of operations needed to maintain grid stability and security,
including frequency control, spinning reserves, and operating reserves.

The purpose of a mandatory capacity market is to encourage new investments where they are most
needed on the grid. PJM’s capacity market (i.c., the RPM), ensures long-term grid reliability by
procuring the appropriate amount of supply- and demand-side resources needed to meet predicted
peak demand in the future. In a capacity market, utilities or other electricity suppliers are required
to purchase adequate resources to meet their customers’ demand plus a reserve amount. Suppliers
offer supply- or demand-side resources into the capacity market at a price. To the extent the supply
offer clears the market, then those capacity resources are obligated to supply energy (or reduce
energy in the case of demand-side resources) when dispatched or pay penalty fees.

The RPM is designed to provide financial incentives to attract and maintain sufficient capacity to
meet the load demands anticipated by PJM; in concept, revenues from energy and ancillary
services plus capacity payments should equal the amount necessary to attract new entry. Parallel
to the actual market construct, forecasting of long-term capacity prices is based on estimating the
amount of capacity revenue a generation resource requires, in addition to revenue from energy and
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ancillary services. The capacity revenue forecast represents the amount by which a resource’s cost
exceeds its forecasted wholesale electricity market revenues. The basic concept utilized in
forecasting is that in order to maintain appropriate reserve levels to assure reliable electric service,
generating resources will require sufficient revenue to cover expenses and, when necessary,
support the required new investment. When wholesale market energy and ancillary services
revenue is not sufficient, then capacity revenues are required to fill this gap.

When forecasting capacity prices over long periods, it is reasonable to assume markets will move
toward equilibrium and will provide sufficient revenue to support existing resources and incent
investment in new resources that require equity returns on the capital expended for development
and construction of the new resource. In markets with excess capacity, existing resources generally
set the capacity price. These resources require revenue to cover only operating expenses and do
not include equity returns or significant going forward capital expenditures. Because of this, the
capacity price tends to be lower in markets with excess capacity. However, over the long term,
the market is expected to move to an equilibrium status where sufficient revenues are provided,
which assures adequate resource capacity and encourages market efficiency. Note that while long-
term forecasts tend toward an equilibrium pricing, it is expected that actual markets will continue
to follow an up-and-down cycle that moves around equilibrium levels. Long-term forecasts [or
capacity focus on the equilibrium level pricing rather than attempting to estimate the cyclical
movement.

44  Commodity Price Assumptions

SN The Company utilizes a single source—ICF—to provide multiple scenarios for the commodity
price forecasts to ensure consistency in methodologies and assumptions. The key assumptions on
market structure and the use of an integrated, internally consistent fundamentals-based modeling
methodology remain consistent with those utilized by ICF in prior years’ commodity forecasts.

The Company performed the analyses in this 2023 Plan using energy and commeodity price
forecasts provided by ICF in all periods except the first 36 months of the Study Period. The
forecasts used for natural gas, coal, power, emissions (e.g., sulfur oxide (*SOx”), nitrogen oxide
(“NOx”), RGGI), and REC prices rely on forward market prices as of February 28, 2023, for the
first 18 months of the Study Period and then blended forward prices with ICF estimates for the
next 18 months. Beyond the first 36 months, the Company used the ICF commaodity price forecast
exclusively. The forecast used for capacity and Federal CO2 prices are provided by ICF for all
years forecasted within this 2023 Plan. The capacity prices are provided on a calendar year basis
and reflect the results of the PJM RPM base residual auction up to the 2024/2025 delivery year,
then transitioning to the ICF capacity forecast.

In the 2023 Plan, the Company utilized four commodity forecasts:

e Base Case
e High Fuel Price




e Low Fuel Price
e Virginia in RGGl

The Company used the Base Case commodity forecast for all Alternative Plans, which assumes
that Virginia exits RGGI before January 1, 2024. The remaining three commodity forecasts were
used to run sensitivities, which are described in Section 2.6, Sensitivity Analyses. Appendix 4N
provides the annual prices (in nominal dollars) for each commodity price forecast.

As with all forecasts, there remain multiple possible outcomes for future prices that fall outside of
the commodity prices developed for this 2023 Plan. History has shown that unforeseen events and
events not contemplated five or ten years before their occurrence can result in significant changes
in market fundamentals. The effects of unforeseen events should be considered when evaluating
the viability of long-term planning objectives. The commodity price forecasts analyzed in the
2023 Plan present reasonably likely outcomes given the current understanding of market
fundamentals, but do not present all possible outcomes.

4.4.1 Base Case Commodity Forecast

The Base Case commodity forecast was developed for the Company to address a future market
environment where impacts of the supply chain and commodity price dislocations of the last 24
months are incorporated into projections, natural gas continues to be a dominant marginal source
of generation in PJM over the time horizon, tax credits available to renewable and clean
technologies from the IRA are incorporated, and enactment of various RPS policies occur,
including the VCEA.

Figure 4.4.1.1 provides a comparison of the four commodity price forecasts in this 2023 Plan
with the base commodity forecast used in the 2022 Update. See Appendix 4N for additional
details of these forecasts, including fuel, allowance, power price forecasts, and the PJM RTO
capacity price forecast. See Appendix 40 for delivered fuel prices and primary fuel expense
from the PLEXOS model output using the Base Case commodity forecast.

Figure 4.4.1.1 — Fuel, Power, and REC Price Commodity Forecast Comparison

2022 2037 Averre
Value (Mominst §)

2024-2038 Averaze Value {Nominal §)

2022 Fed €O, Lase 2023 Buse Case 2023 Hiph Fuel Piice 2023 Low Fuel Price 2023 VA in RGGI

fuel Price

Henry Hub Natural Gas (S/MMbiu) 390 4,25 6.48 3.62 425
Zone 5 Delivered Natural Gas (5/MMbtu) 368 3,92 6.15 330 392
CAPP CSX: 12,500 1%$ FOB {5/MMbtu) 73.60 78.54 78.84 78.54 7854

13.33

15.37

1% No. 6 Oil (5/MMbtu) 10.95

FJM-DOM On-Peak (S/MWH) 23,91 £279 61.54 20.01 45,17
PIM-DOM Qif-Peak (§/MWVh) 36.34 20,65 56.02 36.24 4£0.87
PIM Tier 3 REC Prices (S/MWh) 13.59 15.87 7.80 20.95 15.85
VA REC Prices’ {$/MWh) 14.8¢ 1714 9,06 22.25 17.12

RTO Capacity Prices {S/k\W-yr) 5L42 58,88 53.16 58,77 $6.50

Note: (1) Reflects ICF forecast daia for only rather than a market blend.
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4.4.2 High/Low Fuel Price and Virginia in RGGI Commodity Forecasts

The High and Low Fuel Price commodity forecasts utilize high and low natural gas supply
scenarios from the EIA to create high and low cases of natural gas fuel prices, as natural gas
continues to be a dominant marginal source of generation in PJM over the time horizon in the Base
Case.

A change in natural gas prices affects energy prices directly. That is, as natural gas fuel prices
increase, energy prices increase. The energy price affects the revenue stream available to
renewable energy generators, which in turn results in a change in REC price. In other words, as
energy prices increase due to higher fuel prices, REC prices generally decrease as a result of
increased renewable build. Similarly, the capacity price is also directly influenced by the marginal
sources of energy and is reflective of the net energy compensation requirements. In other words,
as revenue available to renewable energy generators increases due to higher fuel prices, capacity
prices decrease. Hence, the movement of natural gas prices will impact the resulting power market
commodity prices directly and in a consistent manner across high and low scenarios.

In the Base Case and the High and Low Fuel Price commodity forecasts, the COz price forecast
incorporates the assumption that Virginia exits RGGI before January 1, 2024, as well as a charge
on COa from the U.S. power sector after 2035.

The Virginia in RGGI case is similar to the Base Case, except it assumes that Virginia remains a
member of RGGI.

4.4.3 REC Price Forecasting Methodology

ICF’s REC price forecasts reflect a weighted average price comprised of multiple RPS
sensitivities, including business as usual (latest RPS policies at the time of the forecast),
moderate, and aggressive RPS scenarios. Additionally, ICF does not assume REC banking and
bases expected renewable builds on the assumption that market participants meet any stated
renewable targets.

4.5  Construction Cost Assumptions

Costs to construct new resources are difficult to assess given the current volatility in equipment
pricing and supply chains. The Company made assumptions for this 2023 Plan based on best
available information at the time of preparation; the Company will continue to monitor
construction costs and will update these assumptions in future filings as appropriate.

For this 2023 Plan, the projected solar, onshore wind, and energy storage capital costs are based
on the market in Virginia using cost data from Company-developed projects through 2022. Given
the currently volatile supply chain environment, and to account for continued market demand
challenges, 2023 costs were then held constant through 2026. Beyond 2026, the capital cost
increases or decreases for resources were based on the 2022 National Renewable Energy
Laboratory (“NREL”) annual technology baseline assumptions for the moderate scenario. For
SMRs, the Company analyzed capital costs estimates provided by technology vendors and
developed a cost estimate based on a generic SMR site in Virginia.
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For solar PPA cost assumptions, a market index price was created using the weighted average first
year price from conforming PPA bids in the Company’s request for proposals (“RFP”) for utility-
scale solar, onshore wind, and energy storage resources. The market index price was held constant
through 2026, and then adjusted based on the NREL moderate scenario.

4.6  Federal Tax Credit Assumptions

Under the Inflation Reduction Act, both PTCs and ITCs have a tiered credit structure that includes
a base credit, an increased credit for meeting prevailing wage and apprenticeship requirements,
and two additional potential 10% bonus credits if domestic content is used in the project or the
facility is located in an energy community. For the modeling completed for this 2023 Plan, the
Company assumes that prevailing wage requirements are met and projects that started construction
before 2022 and through 2032, receive either the increased tax credit of 30% ITCs or 2.75 ¢/kWh
PTCs). The Company has not assumed any bonus credits for generic new units for modeling
purposes. Yet the Company is actively pursuing the development of projects in energy
communities and expects that bonus tax credits will be available for specific future projects.

The Company modeled utility-scale solar, wind, and new nuclear resources to receive PTCs, and
modeled distributed solar and slorage resources to receive ITCs. The Company based the tax
credits on expected construction timelines and conservatively assumed that units with construction
starting after 2032 received no tax credits. These assumptions are for modeling purposes only.
For actual projects that the Company pursues, final tax credit decisions will be made on a project-
by-project basis as the projects reach commercial operations based on risks and benefits of each
tax credit option as well as market conditions and available Internal Revenue Service (“IRS”)
guidance.

The IRA included many provisions that have the potential to benefit customers, but additional
guidance from the IRS will be required for the Company to fully analyze the impact, if any, most
of these provisions will have on the Company. The relevant provisions of the Inflation Reduction
Act include the following:

o ITC and PTC Tiered Credit System. The IRA introduces a tiered credit system applicable
for both ITCs and PTCs. The ITCs arc broken into a basc credit that is 6% of qualificd
basis. ITCs can then be increased to 30% of qualified basis if the project either (i) meets
new wage and apprenticeship requirements; or (i1) satisfies the “begins construction” test
prior to January 29, 2023. Similarly, the PTCs are broken into a base credit and increased
credit for meeting new wage and apprenticeship requirements. The amount of PTCs then
continues to be adjusted annually for inflation.

o Domestic Content Bonus. 1TCs and PTCs can be further increased by 10% if domestic
content is used in the project. This bonus requires that the taxpayer certify that any steel,
iron, and a minimum percentage of manufactured product that are part of the facility were
produced in the United States.

o Community-Based Bonuses. An additional 10% ITC or PTC increase is available if the
facility is located in an energy community. An “energy community” is generally defined
as a brownfield site; an area with high employment or tax revenues in the coal, oil, or gas
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industry and a high unemployment rate; or an area in which a coal mine or coal fire electric
generation unit has been retired. For solar and wind projects less than five megawatts,
additional credits may be applied for if a project is located in a low-income community or
on Native American land.

o Transfer of Credits. For taxable years beginning after December 31, 2022, taxpayers may
elect to transfer certain credits to an unrelated taxpayer for cash. The credit must be
transferred by the due date of the tax return for the taxable year in which the credit is
generated, and a credit cannot be subsequently transferred. Taxpayers may not transfer
existing credit carryforwards.

o Normalization for Storage. For stand-alone storage technology with a maximum capacity
greater than 500 kW, the TRA permits taxpayers to opt out of the ITC normalization
requirement. The election may not be made if it is prohibited by the public utility
commission or other similar body which regulates the utility.

e Nuclear PTC. For taxable years beginning after December 31, 2023, and before December
31, 2032, electricity produced and sold by an existing nuclear facility to an unrelated person
is eligible for a new PTC. This PTC is subject to a gradual phase-out (potentially to $0) to
the extent revenues generated by a qualifying facility exceed $25 per MWh.

o Alternative Minimum Tax. For taxable years beginning after December 31, 2022, the IRA
will impose an alternative minimum tax regime on any corporation which has an average
annual adjusted financial statement income for any consecutive three-year period in excess
of §1 billion.

In general, the Company selects the federal tax credit option (i.e., ITCs or PTCs) when a new
facility is placed in service. The Company also expects the IRA to have a positive benefit for
future clean energy investments.

Overall, the Company intends to take all reasonable steps to ensure that its customers receive the
full benefits of the Inflation Reduction Act.

4.7  Renewable Energy-Related Assumptions

4.7.1 New Solar Resources

In Alternative Plans A, B, and C, the Company limited the model to selecting a maximum of 900
MW of utility-scale solar per year, which is based on an assumed amount of new solar generation
available each year. For Plans D and E, the Company limited the model to selecting a maximum
of 900 MW of utility-scale solar per year through 2038 to reflect the maximum total capacity of
projects that is expected to be constructed each year due to construction constraints and local
permitting. Starting in year 2039, the Company increased the limitation to 1,200 MW per year.
Meeting this higher build limit would require improvements in solar technology or possibly out of
state solar facilities. For solar resources in Alternative Plan A, the Company allowed the model
to select either Company-owned cost-of-service solar or third-party PPAs. For Alternative Plans
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B through E, the Company modeled solar PPAs as 35% of the solar generation capacity placed in
service over the Study Period in accordance with the Va. Code § 56-585.5.

For all Alternative Plans, the Company assumed a capacity factor for solar resources based on the
lower of the design capacity factor or the three-year average of the Company’s existing solar
facilities in Virginia. Specifically, a capacity factor of 22.2% for solar tracking resources and
20.4% for solar fixed tilt resources was generally used, which represent the average capacity
factors of Company-owned solar tracking and fixed-tilt facilities in Virginia for the most recent
three-year period (i.e., 2020, 2021, and 2022), as required by prior SCC orders. For specific
resources with a design capacity factor below the applicable three-year average, the Company
modeled that resource at the design capacity factor.

The Company also ran a sensitivity on Alternative Plan B using a projected design capacity factor
of 25.2% for future solar resources instead of the three-year historical average capacity factor. The
projected design capacity represents an average capacity factor over the life of the facility (i.e., not
just three years), considering degradation. The results of that sensitivity can be seen in Section
2.6, Sensitivity Analyses.

4.7.2 New Offshore Wind Resources

In December 2022, the Company received approval of CVOW, which represents nearly 2,600 MW
of clean energy. CVOW is thus included in all Alternative Plans in this 2023 Plan. The Company
modeled CVOW using a 42% capacity factor, a 30-year life, and updated ELCC capacity values
for offshore wind as discussed in Section 4.3, Capacity Value Assumptions. In all Alternative
Plans a second 2,600 MW tranche of offshore wind is available for selection beginning in 2033,
which represents the earliest commercial operation date (“COD”) for such a project. The same
operational modeling assumptions were used for this second offshore wind facility. In Alternative
Plans B and D, the Company forced the model to select the second tranche of offshore wind in
2033, to diversify its carbon-free generation sources and meet the Commonwealth’s clean energy
goals consistent with the timeframe specified in the VCEA and House Bill 2444.

4.7.3 New Onshore Wind Resources

Onshore wind was made available for selection in this 2023 Plan. Like offshore wind, onshore
wind requires siting at specific locations to maximize the value for such facilities. The Company
made two specific projects under development in Virginia available for selection—a 120 MW
project with a net capacity factor of 36.5% and an 80 MW project with a net capacity factor of
42.4%. In addition to these two specific projects, the Company made an additional 60 MW generic
onshore wind resource with a capacity factor of 39.5% available for selection once every three
years beginning in 2028. While the Company is interested in cost-effective onshore wind projects,
the current availability of land suitable for onshore wind construction in Virginia is, and likely will
continue to be, a limiting development constraint.

4.7.4 REC-Related Assumpftions

For each Alternative Plan, the Company allowed the model to select 100% of RECs for Virginia
RPS Program compliance purchased from a PJM REC market through 2024 and assumed that all
RECs produced by Company-owned or contracted resources located in Virginia were banked for
future use. Beginning in 2025, the Company allowed the model to select 25% of RECs as
purchases from a PJM REC market and 5% of RECs for RPS Program compliance as purchases
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from a Virginia REC market for the remainder of the Study Period. Considering the 2023 PJM
Load Forecast, growing RPS Program requirements in Virginia and throughout PJM, and a
constrained development environment, the Company does not believe the REC markets will
support more than 30% of its RPS Program requirements after 2025. The Company took a
conservative approach for modeling purposes assuming that the majority of these REC purchases
would take place in a lower-priced PJM REC market. See Section 1.7, Virginia REC Market, for
additional discussion of the Company’s rationale for these assumptions.

REC banking is not possible in PLEXOS, so all REC banking and deficiency payment adjustments
are made outside of the model. To account for this, the Company incorporated into the NPVs for
each Altemative Plan a credit for excess RECs modeled during banking and a charge for deficiency
payments once there is a REC shortage. The Company assumed all RECs generated at Virginia-
sited facilities are banked through 2024, ahead of the in-state REC requirement beginning in 2025.

Starting in 2025, RECs are provided by a combination of renewable generation and 30% market
purchases. When there is an excess of RECs, the credits are banked for the next year’s compliance.
Due to the new increased ARB adjustment, REC banking continues until 2033 or 2034 depending
on the Alternative Plan. Once there is a deficiency of RECs, customers are charged the deficiency
price multiplied by the current year’s deficiency volume (in MWhs). By 2039, Plans A, B, and C,
have a deficiency of RECs. Plans D and E build enough renewable and zero carbon generation
that no deficiency is experienced.

The Company also included its Virginia Schedule 19 PPAs with long-term REC contracts as
reductions to the overall RPS Program requirement in all Alternative Plans. The Company
identified four solar facilities from which the Company purchases a bundled product comprised of
capacity and energy through a Schedule 19 PPA and RECs through a long-term contract. Two of
these facilities were included in the behind-the-meter reductions during the PJM load forecast
development process; accordingly, the Company did not model these facilities in PLEXOS.
Instead, the capacity and energy of these facilities are assumed to be reflected in the 2023 PJM
Load Forecast while the RECs were accounted for by reducing the annual Virginia RPS Program
requirement by the amount of RECs (as measured by generation) that these units will provide
annually. The other two facilities are not behind-the-meter, so were included in the PLEXOS
model directly; these facilities are in the “Existing Generation” category on the capacity, energy,
and REC charts shown in Section 2.1, Capacity, Energy, and REC Positions.

4.7.5 Renewable Energy Interconnection and Integration Costs

The integration of intermittent renewable energy generation into the electric grid involves multiple
considerations. The generator must first be physically interconnected to the electric grid, either at
the transmission or distribution level. The developer of a generating facility typically pays the
costs to physically interconnect the resource, including any upgrades required near the point of
interconnection to assure grid stability. The Company refers to these costs in this 2023 Plan as
renewable energy interconnection costs. As increasing volumes of renewable energy generation
are interconnected to the grid, additional system-level upgrades must be made by the Company to
address grid stability and reliability issues caused by the intermittent nature of these resources.
The Company refers to the costs related to these upgrades in this 2023 Plan as renewable energy
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integration costs. All of these costs are incorporated in the NPV for “Total System Costs” shown
in Figure 2.4.1.

In this 2023 Plan, three different categories of solar resources were available in PLEXOS:
(1) Company-build solar; (ii) solar PPAs; and (iii) small-scale solar (i.e., less than 3 MW). The
Company assumed interconnection cost of $156/kW for Company-build solar and $965/kW for
small-scale solar. The Company assumed $0 in interconnection costs for solar PPAs because the
PPA price from the developer includes interconnection costs. For wind, the Company assumed
the interconnection costs for offshore wind to be $553.73/kW.

In addition to interconnections costs, this 2023 Plan includes three categories of system upgrades
costs based on different issues caused by the intermittent nature of renewable energy resources:

Transmission Integration Costs: These costs represent physical enhancements to the
transmission system needed to resolve low voltage and thermal conditions caused by integrating
significant volumes of solar generation.

Generation Re-dispatch Costs: This calegory represents costs resulting from real-time variability
of load and generator availability compared to day-ahead forecasted load and generator
availability.

Regulating Reserves Costs: This category represents ancillary payments the Company must make
to resources to ensure that the system can balance intra-day or intra-hour differences in load and
generation,

The sections below explain the analyses performed for each of these three categories. While the
Company has refined its methods to estimate the renewable energy integration costs compared to
prior Plans, more analysis is required in order to fully assess the necessary grid modifications and
associated costs of integrating increasing amounts of solar generation.

Transmission Integration Costs

The transmission integration cost was assessed by performing a steady state power flow analysis
when a total of 20 GW and 30 GW of solar generation is present on the transmission grid. The
analysis was performed based off of PJM’s generation interconnection queue to best reflect the
interconnection locations, sizes, and behaviors of the solar developers. The resulting power flow
violations results were then used to calculate the cost per kW of enhancements to the Company’s
transmission system.

All Alternative Plans include the addition of significantly more solar generation. Figure 4.6.3.1
shows the incremental integration costs assumed for Company-build solar as additional solar
generation is added to the system.

Figure 4.6.3.1 - Total Solar Integration Costs

Solar MW Total Cost
Up to 20,000 $103.26 per kW
20,000- 30,000 $129.34 per kW
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